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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account  of 
this  preparation  and  the  values  of  the  constants  adopted  will  be  found  in 
the  Prefece  and  Appendix  of  the  first  volume,  for  the  year  1855. 

In  the  volume  for  1865  the  Star  Ephemeris  was  greatly  enlarged; 
new  places  of  the  Stars  adopted ;  the  form  for  Moon  Culminations  and 
Moon-Culminating  Stars  changed  so  that  less  space  was  required ;  Mean 
Solar  Time,  instead  of  Sidereal  Time,  used  in  the  dates  of  the  Ephemeris 
for  the  Meridian  of  Washington ;  Bessel's  notation  in  the  formulas  for 
star-reductions  substituted  for  Baily's  ;  and  several  other  changes  of  less 
importance  were  made. 

In  the  present  volume  the  Ephemerides  of  Venus  and  Mars  are  made 
to  conform  more  rigidly  to  the  adopted  elements ;  the  Stars  arranged  in 
the  order  of  their  right  ascensions ;  the  Ephemeris  of  51  Cephei,  instead 
of  e  TJrs8B  Minoris,  given  for  each  day ;  the  explanations  of  the  arrange- 
ment and  use  of  the  Tables  revised,  so  as  to  adapt  them  to  the  wants  of 
operators  at  sea  or  in  the  field,  who  are  out  of  reach  of  other  sources  of 
information;  and  several  statements  in  the  Appendix  corrected. 

Tables  for  correcting  A  and  B  for  small  terms  of  nutation ;  Reductions 
of  Star-Places  in  the  volumes  for  1865-9  to  those  adopted  in  the  volume 
for  1870;  an  Ephemeris  of  Neptune  for  1866-9  derived  from  Professor 
Newcobib's  Tables;  and  a  list  of  Occultations  in  1868  and  1869,  visible 
in  the  Territory  of  the  United  States  west  of  the  Mississippi  river,  have 

been  added  to  the  Appendix. 

J.  H.  C.  COFFIN, 
Frof,  Math.  U.  S.  Navy^  Superintendent, 
Washington,  September  1, 1867 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  YEAR  1869,  WHICH  GOMPBISES  THE  LATTER  FART  OF  THE  93d  AND  THE  BEGINNING 
OP  THE  94th  year  of  the  independence  of  the  united  states  of  AMERICA,  COR- 
RESPONDS TO — 

The  year  6582  of  the  Julian  Period ; 
"        7377-78  of  the  Byzantine  era ; 
"        5629-30  of  the  Jewish  era ; 

^^        2622  since  the  foundation  of  Rome,  according  to  Varro ; 

^^        2616  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ. 
**        2645  of  tlie  Olympiads,  or  the  first  yecur  of  the  662d  Olympiad,  commencing  in 
July,  1869,  if  we  fix  the  era  of  the  Olympiads  at  775J  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
"        2181  of  the  Grecian  era,  or  the  era  of  the  Seleucidee; 
"        1585  of  the  era  of  Diocletian. 
The  year  1286  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  13th 
of  April,  1869. 

The  first  day  of  January  of  the  year  1869  is  the  2,403,699th  day  since  the  commence- 
ment of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 

Dominical  Letter 

Epaci 

Lunar  Cycle  or  Golden  Number 


c 

Solar  Cycle 

•      •       •       ^ 

17 

Roman  Indiction 

.      .      .     12 

8 

Julian  Period     .       •       • 

.      .        6582 

SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  Ac. 


0 

The  Sun. 

c 

The  Moon- 

« 

Mercury. 

9 

Venus. 

®  or  5 

The  Earth 

i 

Mars. 

V. 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

w 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
signs. 

Summer 
signs. 


T  Aries, 
y   Taurus. 
n  Gemini. 
25  Cancer. 
St  I^eo. 
19J  Virgo. 


Autumn 
signs. 

Winter 
signs. 


7. 

£2b  Libra. 

8. 

T»l   Scorpia 

9. 

/    Sagittarius. 

10. 

Vy  Capricomus, 

11. 

SXS  Aquarius. 

12. 

K  Pisces. 

ASPECTS. 

^    Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D    Quadrature,  or  differing  90"*  in  «  " 

i    Opposition,  or  differing  180"*  m  ^  « 


« 


ABBREVIATIONS. 


Q  Ascending  Node. 

Q  Descending  Node. 

N.  North.      S.   South. 

E.  East      W.  West 

**  Degrees. 


/ 

m 


Minutes  of  Arc 
Seconds  of  Arc 
Hours. 

Minutes  of  Time. 
Seconds  of  Time* 


ASTRONOMICAL   EPHEMERIS 


FOB  THE  U8B  OF 


NAVIGATORS. 


d 


JANUARY,  1869. 


AT  GREENWICH  APPARENT  NOON. 


I 


cs 


Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 
Sat 
Sun. 

Mon. 


& 

» 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoension. 


m   ■ 


18  48  40.85 
18  53  5.60 

18  57  29.80 

19  1  53.71 
19  6  17.22 
19  10  40.30 

19  15  2.92 
19  19  25.04 
19  23  46.65 

19  28  7.72 
19  32  28.20 
19  36  48.08 

19  41  7.34 
19  45  25.94 
19  49  43.88 

19  54  1.12 

19  58  17.64 

20  2  33.42 

20  6  48.44 
20  11  2.70 
20  15  16.17 

20  19  28.86 
20  23  40.74 
20  27  51.81 

20  32  2.06 
20  36  11.50 
20  40  20.13 

20  44  27.93 
20  48  34.91 
20  52  41.07 

20  56  46.42 

21  0  50.98 


Diff.  for 
1  hour. 


1.030 
1.016 
1.001 

0.985 
0.968 
0.949 

0.929 
0.908 
0.886 

0.863 
0.838 
0.813 

0.786 
0.759 
0.730 

0.701 
0.671 
0.640 

0.608 
0.576 
0.543 

0.509 
0.476 
0.442 

0.408 
0.374 
0.340 

0.300 
0.272 
0.239 
0.205 


10.172 


Apparent 
Declination. 


// 


S.22  58  56.5 
22  53  34.8 
22  47  45.7 

22  41  29.3 
22  34  46.0 
22  27  35.9 

22  19  59.2 
22  11  56.2 
22    3  27.0 

21  54  31.9 
21  45  11.3 
21  35  25.3 

21  25  14.3 
21  14  38.4 
21     3  38.1 

20  52  13.5 
20  40  25.2 
20  28  13.5 

20  15  38.8 
20  2  41.2 
19  49  21.0 

19  35  38.7 
19  21  34.9 
19    7     9.6 

18  52  23.4 
18  37  16.5 
18  21  49.5 

18  6  2.7 
17  49  56.4 
17  33  30.9 
17  16  46.8 

S.16  59  44.5 


Diff.  for 
1  hoar. 


12.83 
13.97 
15.10 

16.23 
17.35 
18.46 

19.56 
20.66 
21.74 

22.81 
23.87 
24.92 

25.96 
26.99 
28.00 

29.00 
29.99 
30.96 

31.92 
32.80 
33.79 

34.70 
35.59 
36.47 

37.34 
38.19 
39.03 

39.85 
40.65 
41.44 
42.21 

42.96 


Semi> 
diameter. 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


6  18.41 

6  18.40 

6  18.39 

6  18.37 

6  18.34 

6  18.31 

6  18,28 

6  18.24 

6  18.19 

6  18.14 

6  18.09 

6  18.03 


17.97 
17.90 
[6  17.83 


6 
6 


17.76 
17.68 
6  17.60 


6 
6 


6  17.52 

6  17.43 

6  17.34 

6  17.24 

6  17.14 

6  17.03 

6  16.91 

6  16.79 

6  16.66 

6  16.53 

6  16.39 

6  16.25 

6  16.10 


16  15.95 


71.07 
71.02 
70.97 

70.91 
70.85 
70.79 

70.72 
70.65 
70.58 

70.50 
70.42 
70.33 

70.25 
70.16 
70.07 

69.97 
69.87 
69.77 

69.67 
69.57 
69.47 

69.36 
69.25 
69.14 

69.03 
68.92 

68.81 

68.69 
68.58 
68.46 
68.35 

68.23 


Equation  of 

Time, 

to  he 

added  to 

Apparent 

Time, 


m       ■ 

3  58.30 

4  26.30 

4  53.97 

5  21.25 

5  48.12 

6  14.58 

6  40.57 

7  6.07 
7  31.06 

7  55.60 

8  19.36 

8  42.62 

9  5.26 
9  27.25 
9  48.57 

10  9.19 
10  29.11 

10  48.28 

11  6.70 
11  24.35 
11  41.22 

11  57.30 

12  12.59 
12  27.06 

12  40.72 

12  53.57 

13  5.61 

13  16.83 
13  27.23 
13  36.80 
13  45.57 

13  53.54 


Diff.  for 
1  hour. 


1.174 
1.160 
1.145 

1.129 
1.112 
1.093 

1.073 
1.052 
1.030 

1.007 
0.982 
0.957 

0.930 
0.903 

0.874 

0.845 
0.815 
0.784 

0.752 
0.720 
0.687 

0.653 
0.620 
0.586 

0.552 
0.518 
0.484 

0.450 
0.416 
0.383 
0.349 

0.316 


Mote.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  t>nbtracting  08.19  Arom  the  Sidereal  Time. 


II. 


JANUARY,  1869. 


AT  GREENWICH  MEAN  NOON. 


8 


1^ 

6 


^ 

A 


Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 
Sat 
Sun. 

Mon. 


g 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN^S 


Apparent 
Ri^t  ABcenglon. 


h  m   8 

18  48  40.12 
18  53  4.68 

18  57  28.90 

19  1  52.73 
19  6  16.16 
19  10  39.16 

19  15  1.70 

19  19  23.75 

19  23  45.29 

19  28  6.29 

19  32  26.70 

19  36  46.51 

19  41  5.71 

19  45  24.25 

19  49  42.13 

19  53  59.31 

19  58  15.78 

20  2  31.51 

20  6  46.48 

20  11  0.69 

20  15  14.12 

20  19  26.77 

20  23  38.61 

20  27  49.64 

20  31  59.86 

20  36  9.27 

20  40  17.87 

20  44  25.65 

20  48  32.61 

20  52  38.75 

20  56  44.08 

21  0  48.62 


Diff.  for 
1  hour. 


1.030 
1.016 
1.001 

0.985 
0.968 
0.949 

0.929 
0.908 
0.886 

0.863 
0.838 
0.813 

0.786 
0.759 
0.730 

0.701 
0.671 
0.640 

0.608 
0.576 
0.543 

0.509 
0.476 
0.442 

0.408 
0.374 
0.340 

0.306 
0.272 
0.239 
0.205 


10.172 


Apparent 
Declinatiou. 


S.22 


II 


58  57.3 
22  53  35.8 
22  47  46.9 

22  41  30.8 
22  34  47.7 
22  27  37.8 

22  20  1.4 
22  11  58.6 
22    3  29.7 

21  54  35.0 
21  45  14.6 
21  35  28.9 

21  25  18.2 
21  14  42.6 
21     3  42.6 

20  52  18.4 
20  40  30.4 
20  28  19.1 

20  15  44.7 
20  2  47.4 
19  49  27.5 

19  35  45.6 
19  21  42.1 
19    7  17.2 

18  52  31.3 
18  37  24.7 
18  21  58.1 

18  6  11.6 
17  50  5.5 
17  33  40.3 
17  16  56.5 

S.16  59  54.5 


Diff.  for 
1  hoar. 


12.83 
13.97 
15.10 

16.23 
17.35 
18.46 

19.56 
20.66 
21.74 

22.81 
23.87 
24.92 

25.96 
26.99 
28.00 

29.00 
29.99 
30.96 

31.92 
32.86 
33.79 

34.70 
35.59 
36.47 

37.34 
38.19 
39.03 

39.85 
40.65 
41.44 
42.21 

42.96 


Eqaatlon  of 
Time, 
to  be 
eubtracted 
from 
Mean 
Time, 


m 


3  58.22 

4  26.22 

4  53.88 

5  21.15 

5  48.02 

6  14.47 

6  40.45 

7  5.94 
7  30.93 

7  55.37 

8  19JJ2 

8  42.48 

9  5.12 
9  27.11 
9  48.43 

10  9.05 
10  28.97 

10  48.14 

1 1  6.55 
11  24.21 
11  41.08 

11  57.17 

12  12.46 
12  26.93 

12  40.60 

12  53.45 

13  5.50 

13  16.72 
13  27.13 
13  36.71 
13  45.49 

13  53.47 


Diff.  for 
1  hour. 


1.174 
1.160 
1.145 

1.129 
1.112 
1.093 

1.0T3 
1.052 
1.030 

1.007 
0.982 
0.957 

0.930 
0.903 
0.874 

0.845 
0.815 
0.784 

0.752 
0.720 
0.687 

0.653 
0.620 
0.586 

0.552 
0.518 
0.484 

0.450 
0.416 
0.383 
0.349 

0.316 


Note.— The  Semidiameter  for  Mean  Noon  may  be  aaanmed  the  same  as  that  for  Apparent  Noon. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  San. 


n  m       s 

8  44  41.90 

8  48  38.46 

8  52  35.02 

8  56  31.58 

9  0  28.14 
9  4  24.69 

9  8  21.2& 

9  12  17.81 

9  16  14.36 

9  20  10.92 

9  24    7.48 

[9  28    4.03 

9  32  0.59 

9  35  57.14 

9  39  53.70 

9  43  50.26 

9  47  46.81 

9  51  43.37 

9  55  39.93 

9  59  36.48 

20  3  33.04 

20  7  29.60 

20  11  26.15 

20  15  22.71 

20  19  19.26 

20  23  15.82 

20  27  12.37 

20  31  8.93 

20  35  5.48 

20  39  2.04 

20  42  58.59 

20  46  55.15 


Diff.  for  1  h. 
+9«.8565 


JANUARY,  1869. 


iir 


AT  GREENWICH  MEAN  NOON. 


•a 
3 


^ 

O 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
2] 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


Si 
I 

o 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Tnu  LONGITUDE. 


u 


281  11  38.6 

282  12  47.4 

283  13  56.4 

284  15    5.6 

285  16  14.9 

286  17  24.3 

287  18  33.7 

288  19  43.2 

289  20  52.7 

290  22    2.1 

291  23  11.3 

292  24  20.1 

293  25  28.5 

294  26  36.4 

295  27  43.7 

296  28  50.4 

297  29  56.3 

298  31     1.3 

299  32     5.4 

300  33    8.4 

301  34  10.4 

302  35  11.4 

303  36  11.2 

304  37  10.0 

305  38    7.8 

306  39     4.6 

307  40    0.3 

308  40  55.0 

309  41  48.8 

310  42  41.6 

311  43  33.5 

312  44  24.5 


X' 


11 
12 
14 


49.7 

58.4 

7.2 


15  16.2 

16  25.3 

17  34.6 

18  43.9 

19  53.2 

21  2.5 

22  11.7 

23  20.8 

24  29.5 

25  37.7 

26  45.4 

27  52.6 

28  59.1 

30  4.8 

31  9.7 

32  13.6 

33  16.4 

34  18.3 

35  19.2 

36  15.9 

37  17.5 

38  15.1 

39  11.7 

40  7.2 

41  1.8 

41  55.5 

42  48.2 

43  39.9 

44  30.8 


Ditr.  for 
1  hoar. 


52.85 
52.87 

52.88 

52.89 
52.89 
52.89 

52.89 
52.90 
52.89 

52.89 

52.88 
52.86 

52.84 
52.82 
52.79 

52.76 
52.73 
52.69 

52.65 
52.61 
52.57 

52.52 
52.48 
52.43 

52.39 
52.34 
52.30 

52.26 
52.22 
52.18 
52.14 


152.11 


LATITUDE 


—0.04 

+0.10 

0.21 

0.30 
0.39 
0.45 

0.48 
0.48 
0.45 

0.38 
0.29 
0.19 

+0.07 

-^.06 

0.20 

0.33 
0.45 
0.55 

0.64 
0.70 
0.72 

0.71 
0.67 
0.61 

0.52 
0.42 
0.30 

0.17 
—0.03 
+0.10 

0.21 

+0.31 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9926520 
.9926562 
.9926632 

.9926727 
.9926846 
.9926987 

.9927150 
.9927333 
.9927535 

.9927755 
.9927993 
.9928247 

.9928518 
.9928804 
.9929105 

.9929424 
.9929760 
.9930113 

.9930485 
.9930877 
.9931291 

.9931728 
.9932189 
.9932674 

.9933183 
.9933719 
.9934280 

.9934867 
.9935480 
.9936118 
.9936781 

9.9937467 


Diff.  for 
1  hour. 


1.2 
2.3 
3.4 

r 

4.4 
5.4 

6.3 

7.2 

8.0 

8.8 

9.5 
10.2 
10.9 

11.6 
12.2 
12.9 

13.6 
14.3 
15J 

15.9 
16.8 
17.7 

18.7 
19.7 
20.7 

21.8 
22.9 
24.0 

25.1 
26.1 
27.1 
28.1 

29.0 


Note  :  A  corresponds  to  the  true  equinox  of  the  date,  X'  to  the  mean  equinox  of  January  Od. 


Mean  Time 

of 
Sidereal  Oh. 


h    m         B 

5  14  26.45 
5  10  30.54 
5  6  34.62 

5  2  38.71 
4  58  42.79 
4  54  46.88 

4  50  50.97 
4  46  55.06 
4  42  59.15 

4  39  3.24 
4  35  7.a3 
4  31  11.42 

4  27  15.51 
4  23  19.60 
4  19  23.69 

4  15  27.78 
4  11  31.87 
4  7  35.95 

4  3  40.04 
3  59  44.13 
3  55  48.23 

3  51  52.32 
3  47  56.41 
3  44  0.51 

3  40  4.59 
3  36  8.68 
3  32  12.77 

3  28  16.86 
3  24  20.95 
3  20  25.04 
3  16  29.13 

3  12  33.22 


DHL  fbr  1  hour 
— 9-.830 


IV. 


JANUARY,  1869. 


GREENWICH  MEAN  TIME. 

•• 

THE  MOON^S 

• 
o 

8EMIDIAMBTER. 

HORIZONTAI 

.    PARALLAX. 

MERIDIAN    PASSAGE. 

AGE. 

NOOB. 

Midnight 

Koon. 

DUr.  for 
1  hour. 

Midnight 

Diff.  for 
1  hour. 

Dlff.  for 
1  hoar. 

1 

2 
3 

16  28.0 
16  23.7 
16  16.5 

16  26.2 
16  20.3 
16  12.3 

60  19.6 
60    3.4 
59  37.3 

/I 
-0.42 

0.90 

1.23 

60  12.9 
59  51.4 
59  21.7 

-0'.67 
1.08 
1.35 

h      m 

15  24.8 

16  19.3 

17  11.5 

m 
2.33 

2.29 

2.14 

d 

18.4 
19.4 
20.4 

4 
5 
6 

16    7.7 
15  58.2 
15  48.6 

16    3.0 
15  53.4 
15  43.8 

59     5.0 
58  30.1 

57  54.8 

1.42 
1.47 
1.46 

58  47.7 
58  12.4 
57  37.3 

1.46 
1.47 
1.44 

18     1.9 

18  51.5 

19  40.9 

2.08 
2.06 
2.07 

21.4 
22.4 
23.4 

7 
6 
9 

15  39.2 
15  30.1 
15  21.5 

15  34.6 
15  25.7 
15  17.5 

57  20.1 

56  46.8 
56  15.5 

1.42 
1.35 
1.26 

57    3.2 
56  30.8 
56    0.7 

1.39 
1.30 
1.21 

20  30.7 

21  21.1 

22  12.0 

2.09 
2.11 
2.12 

24.4 
25.4 
26.4 

10 
11 
12 

15  13.6 
15    6.5 
15    0.1 

15  10.0 
15    3.2 
14  57.2 

55  46.5 
55  20.3 
54  56.7 

1.15 
1.04 
0.92 

55  33.0 
55    8.1 
54  46.0 

1.09 
0.98 
0.85 

23    3.0 
23  53.3 

6 

2.11 
2.07 

27.4 

28.4 
29.4 

13 
14 
15 

14  54.5 
14  50.0 
14  46.8 

14  52.1 

14  48.2 
14  45.9 

54  36.1 
54  19.6 
54    8.0 

0.78 
0.59 
0.36 

54  27.3 
54  13.1 
54    4.4 

0.69 

0.48 

-0.22 

0  42.4 

1  29.8 

2  15.3 

2.01 
1.94 
1.86 

0.7 
1.7 
2.7 

16 
17 

18 

14  45.4 
14  45.9 
14  48.8 

14  45.4 
14  47.1 
14  51.2 

54    2.6 
54    4.6 
54  15.2 

-O.07 

+0.26 

0.63 

54    2.6 
54    8.8 
54  24.1 

+0.09 
0.44 

0.83 

2  59.2 

3  41.9 

4  24.0 

1.80 
1.76 
1.75 

3.7 

4.7 
5.7 

19 
20 
21 

14  54.3 

15  2.4 
15  13^ 

14  58.0 

15  7.5 
15  19.5 

54  35.3 

55  5.1 
55  44.6 

1.04 
1.45 
1.83 

54  49.0 

55  23.7 

56  7.7 

1.24 

1.64 
2.01 

5    6.2 

5  49.4 

6  34.5 

1.78 
1.84 
1.93 

6.7 

7.7 
8.7 

22 
23 
24 

15  26.3 
15  41.1 
15  56.9 

15  33.5 

15  49.0 

16  4.7 

56  32.8 

57  27.4 

58  25.2 

2.15 
2.36 
2.40 

56  59.4 

57  56.2 

58  53.9 

2.27 
2.41 
2.34 

7  22.3 

8  13.6 

9  8.6 

2.06 
2.21 
2.36 

9.7 
10.7 
11.7 

25 
26 
27 

16  12.2 
16  25.6 
16  35.6 

.   16  19.2 
16  31.1 
16  38.9 

59  21.5 

60  10.7 
60  47.3 

2.23 
1.81 
1.20 

59  47.4 

60  30.8 
60  59.5 

2.05 
1.52 
0.83 

10  7.0 

11  7.7 

12  9.0 

2.48 
2.54 
2.53 

12.7 
13.7 
14.7 

28 
29 
30 
31 

16  41.0 
16  41.2 
16  36.5 
16  27.7 

16  41.7 
16  39.5 
16  32.6 
16  22.1 

61     7.2 
61     8.1 
60  50.8 
60  18.3 

+0.44 

-0.35 

1.06 

1.60 

61  10.0 
61     1.6 
60  36.2 

59  57.8 

+0.04 

-0.72 

1.35 

1.80 

13  9.2 

14  7.1 

15  2.6 
15  55.7 

2.46 
2.36 
2.26 
2.18 

15.7 
16.7 
17.7 
18.7 

32 

16  15.9 

16     9.4 

59  35.2 

-1.94 

59  11.3 

-2.03 

16  47.2 

2.13 

19.7 

6 


JANUARY,  1869. 


V. 


GREENWICH  MEAN  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  ABeaudon. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

an 

21 
22 
23 
24 


Diff. 
for  1  m. 


DecUnAtioD. 


IHff. 
forlm. 


FRIDAY  1. 


h     m     1 

0 

9  34  30.20 

1 

9  36  58.19 

2 

9  39  25i« 

3 

9  41  53.43 

4 

9  44  20.68 

5 

9  46  47.68 

6 

9  49  14.43 

7 

9  51  40i)4 

8 

9  54    7.20 

9 

9  56  33J20 

10 

y  utj  do.c70 

11 

10    1  24.45 

12 

10    3  49.70 

13 

10    6  14.69 

14 

10    8  39.43 

15 

10  11    3i)2 

16 

10  13  28.15 

17 

10  15  52.13 

18 

10  18  15.86 

19 

10  20  39.33 

20 

10  23    2.55 

21 

10  25  25.52 

22 

10  27  48.24 

23 

10  30  10.71 

3.4664 

N.14  48  20.7 

2.4644 

14  39  42.4 

S.4603 

14  30  58.4 

S.45(B 

14  22    8.8' 

3.4531 

14  13  13.7 

2.4480 

14    4  13.2 

3.4438 

13  55    7.3 

3.4397 

13  45  56.2i 

3.43S5 

13  36  39.91 

3.4313 
3.4S71 

13  27  18.51 
13  17  52.1 

3.4SS9 

13    8  20.8 

3.4187 

12  58  44.7 

3.4144 

12  49    3.8 

3.4103 

12  39  18.3 

3.4060 

12  29  28.2 

8.4018 

12  19  33.6 

3.3975 

12    9  34.6 

3.3933 

11  59  31.2 

3.3891 

11  49  23.6 

3.3849 

11  39  11.8 

3.3807 

11  28  55.9 

3.3765 

11  18  36.0 

*2J3nU!i 

N.11    8  12.3 

SATURDAY  2. 


10  32 
10  34 
10  37 
10  39 
10  41 
10  44 
10  46 
10  49 
10  51 
10  53 
10  56 
10  58 


11 
11 
11 
11 
11 
11 
11 
11 
11 


0 

2 

5 

7 

9 

12 

14 

16 

19 


11  21 
11  23 


11 
11 


25 

28 


32.93 
54.90 
16.62 
38.09 
59.31 
20.29 
41.03 

1.32 
21.77 
41.78 

1.55 
21.09 
40.3J) 
59.46 
18.30 
36.91 
55.29 
13.44 
31.38 
49.09 

6.58 
23.86 
40.92 
57.77 
14.41 


3.3683 
3.3641 
3.3599 
3.3558 
3.3517 
3.3476 
3.3436 
3.3395 
3.3355 
3.3315 
3.3376 
3.3337 
3.3198 
3.3159 
3.3120 
3.3082 
3.3045 
3.3007 
3.S970 
3J2934 
2.2897 
2J9861 
2.2836 
2.2701 
2.2756 


N.10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

6 

6 

N.  6 


57  44.7 
47  13.4 
36  38.4 
25  59.9 
15  17.9 

4  32.5 

53  43.7 
42  51.7 
31  56.5 
20  58.3' 

9  57.ll 

58  53.0 
47  46.0 
36  36.4 
25  24.1 
14    9.2 

2  51.8 
51  32.1 
40  10.0 
28  45.7 
17  19.2 

5  50.6 

54  20.0 
42  47.4 
31  13.0 


6.502 
8.686 
8.780 
8.872 
6M3 
9.053 
9.142 
9J229 
9.314 
9.398 
9.481 
9.563 
9.642 
9.730 
9.797 
9.873 
9.947 

lojoao 

10.092 
10.162 
10JS31 
10.298 
10.964 
10.428 


Hoar. 


Bight  Aieeniion. 


Diff. 
forlm. 


DedioaMoD. 


Diff. 
fori  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


10.491 

0 

10.553 

1 

10.613 

2 

10.672 

3 

10.729 

4 

10.785 

5 

10.840 

6 

10.893 

7 

10.945 

8 

10.996 

9 

11.045 

10 

11.092 

11 

11.138 

12 

11.183 

13 

11.226 

14 

11.269 

15 

11.310 

16 

11.349 

17 

11.387 

18 

11.424 

19 

11.460 

20 

11.494 

21 

11.526 

22 

11.558 

23 

11.588 

24 

SUNDAY  3. 


h     m 

11  28 
11  30 
11  32 
11  35 
11  37 
11  39 
11  41 
11  44 
11  46 
11  48 
11  50 
11  53 
11  55 
11  57 
11  59 


12 
12 
12 
12 


2 
4 

6 

8 


12  10 
12  13 
12  15 
12  17 
12  19 


14.41 
30.84 
47.07 

3.10 
18.93 
34.56 
50.00 

5.24 

2o;w 

35.17 
49.86] 

4.36 
18.69 
32.85 
46.83 

0.64 
14.29 
27.77 
41.10 
54.26 

7.28 
20.14 
32.85 
45.42 


»      1 

3J2756N. 


3.3732 


2J3688 

2J9655 

3.3891 

3ii589 

3.3557 

3J2535_ 

3JM94| 

2iM63 

2J2433 

2J3403 

3.3374 

3J2345 

3.3316 

2^2288 

2J3961 

2.2234 

8.2307 

3J3181 

3J2156 

3J9131 

3J9106 

2J2082 


6 
6 
6 
5 
5 

5 
5 
5 
4 
4 
4 
4 


31 
19 

7 
56 
44 
32 
21 

9 
57 
45 
34 
22 


13.0 
36i) 
59.1 
19.7 
38.7 
56.3 
12.5; 
27.4 
41.0 
53.5 
4.9 
15.3 


4  10  24.8 
3  58  33.4 


3 
3 
3 
3 
2 
2 
2 


46 
34 
22 
11 
59 
47 
35 


41.3 
48.4 
54.9 
0.9 
6.3 
11.3 
16.0 


N. 


2  23  20.4 
2  11  24.6 
1  59  28.6 


MONDAY  4. 


12  21 
12  24 
12  26 
12  28 
12  30 
12  32 
12  35 
12  37 
12  39 
12  41 
12  43 
12  46 
12  48 
12  50 
12  52 
12  54 
12  56 
12  59 


13 
13 
13 
13 


1 
3 
5 
7 


13  10 
13  12 
13  14 


57.84 
10.13 
22.28 
34.30 
46.19 
57.95 

9.59 
21.11 
32.51 
43.80 
54.98 

6.05 
17.01 
27.87 
38.64 
49.31 
59.89 

io.;« 

20.78 
31.10 
41.34 
51.50 
1.59 
11.61 
21.56 


3J3059  N. 

8J2037 

3.8014 

3.1993 

3.1971 

3.1950 

3.1930 

3.1910 

3.1891 

3.1 872,  N. 

3.1854  S. 

3.1836 

3.1819 

3.1803 

3.1786 

3.1771 

8.1755 

3.1741 

3.1737 

3.1713 

3.1700 

3.1688 

8.1676 

8.1664 

3.1653 


s. 


47 
35 
23 
11 
59 
0  47 
0  35 
0  24 
0  12 
0  0 
0  11 
0  23 
0  35 
0  47 
0  59 
10 
22 
34 
46 
57 
9 
21 
33 
44 
56 


1 
1 
1 
1 
1 
2 
2 
2 
2 
2 


32.6 
36.6 
40.6 
44.8 
49iJ 
53.9 
58.9 
4.3 
10.2 
16.6 
36.4! 

28.7: 

20.3 

ii.i! 

1.0 
50.0 
38.0' 
24.9] 
10.8: 
55.5; 
39.0' 
21.2; 

2.0 
41.4 
19.3 


II 

11.616 
11.644 
IIUTTO 
IIJBOS 
11.719 
11.741 
11.703 
11.763 
11.801 
11.818 
11.834 
11.849 
11.863 
11.875 
11.886 
11.896 
11.905 
11.913 
11.919 
11JB4 
ll.f39 
11.938 
11.934 


11.934 
11.983 
11.931 
11.938 
U.934 
11.919 
11.913 
11JW6 
11.897 
11.888 
11.877 
11.866 
11.853 
11.839 
11.834 
11.808 
11.791 
11.773 
11.755 
11.735 
11.714 
11.693 
11.669 
11.645 
11.630 


VI. 
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• 

GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aeoennlon. 

Diff. 
forlm. 

Declination. 

Diff. 
forlDL 

Hour. 

Right  AieenBion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fori  m. 

TU 

ESDA 

Y  6. 

THURSDAY  7. 

h     m     s 

8 

O         1        // 

II 

h    m     8 

1 

O           1            H 

1/ 

0 

13  14  21.56 

9.1A!» 

S.  2  56  19.3 

11.690 

0 

14  57  52.71 

9.1698 

S.  11  27  46.2 

9.309 

1 

13  16  31.45 

9.1643 

3    7  55.7 

11.594 

1 

15    0    2.50 

9.1636 

11  37    5.9 

9J296 

2 

13  18  41.27 

S.1633 

3  19  30.5 

11-567 

2 

15    2  12.34 

9.1644 

11  46  21.6 

9.996 

3 

13  20  51.04 

9.1633 

3  31    3.7 

11.539 

3 

15    4  22J23 

9.1659 

11  55  33.2 

9.159 

4 

13  23    0.75 

9.1614 

3  42  35J2 

11.510 

4 

15    6  32.17 

9.1660 

12    4  40.7 

9.090 

5 

13  25  10.40 

9.160& 

3  54    4.9 

11.480 

5 

15    8  42.16 

9.1669 

12  13  44.0 

9U)90 

6 

13  27  20.01 

9.1597 

4    5  32.8 

11.449 

6 

15  10  52.20 

9.1678 

12  22  43.1 

8.950 

7 

13  29  29.57 

9.1569 

4  16  58.8 

11.417 

7 

15  13    2J29 

9.1686 

12  31  38.0 

8.879 

8 

13  31  39.08 

9J5e9 

4  28  22.8 

11.384 

8 

15  15  12.43 

9.1695 

12  40  28.6 

6.807 

9 

13  33  48.55 

9^575 

4  39  44.9 

11.351 

9 

15  17  22.63 

9.1704 

12  49  14.8 

8.734 

10 

13  35  57.99 

9.1570 

4  51    4.9 

11.316 

10 

15  19  32.88 

9.1713 

12  57  56.6 

8.661 

11 

13  38    7.39 

9.1564 

5    2  22.8 

11.380 

11 

15  21  43.19 

9.1793 

13    6  34.0 

8.587 

12 

13  40  ia76 

9.1558 

5  13  38.5 

11.944 

12 

15  23  53.56 

9.1733 

13  15    7.0 

8.519 

13 

13  42  26.09 

9.1553 

5  24  52.1 

11.907 

13 

15  26    3.98 

9.1749 

13  23  35.5 

8.436 

14 

13  44  35.40 

9.1549 

5  36    3.4 

11.169 

14 

15  28  14.46 

9.1759 

13  31  59.4 

8.300 

15 

13  46  44.68 

9.1545 

5  47  12.3 

11.130 

15 

15  30  25.00 

9.1769 

13  40  18.7 

8J384 

16 

13  48  53.94 

9.1549 

5  58  18.9 

11.089 

16 

15  32  35.60 

9.1771 

13  48  33.4 

8Ja07 

17 

13  51    3.18 

9.1539 

6    9  23.0 

11.048 

17 

15  34  46.26 

9.1781 

13  56  43.5 

8.199 

18 

13  53  12.40 

9.1536 

6  20  24.7 

11.006 

18 

15  36  56.98 

9.1791 

14    4  48.9 

8.060 

19 

13  55  21.61 

9.1534 

6  31  23.8 

10.964 

19 

15  39    7.76 

9.1801 

14  12  49.5 

7.971 

20 

13  57  30.81 

9.1539 

6  42  20.3 

10.990 

20 

15  41  18.60 

9.1811 

14  20  45.4 

7.891 

21 

13  59  40.00 

9.1530 

6  53  14J2 

10.875 

21 

15  43  29.50 

9.1829 

14  28  36.4 

7.810 

22 

14    1  49.18 

9.1599 

7    4    5.4 

10.830 

22 

15  45  40.46 

9.1839 

14  36  22.6 

7.799 

23 

14    3  58.35 
WEE 

9.1599 

iNESr 

S,  7  14  53.8 
lAY  6. 

10.784 

23 

15  47  51.48 
F 

9.1849 

RIDA1 

S.  14  44    3.9 

I  8. 

7.647 

0 

14    6    7.53 

9.1599 

S.  7  25  39.4 

10.737 

0 

15  50    2.56 

9.1863 

S.  14  51  40.3 

7.565 

1 

14    8  16.70 

9.1599 

7  36  22.2 

10.689 

1 

15  52  13.71 

9.1863 

14  59  ai.7 

7.483 

2 

14  10  25,88 

9.1530 

7  47    2.1 

10.640 

2 

15  54  24.92 

9.1873 

15    6  38.2 

7.399 

3 

14  12  35.06 

9.1531 

7  57  39.1 

10.591 

3 

15  56  36.19 

9.1884 

15  13  59.6 

7.315 

4 

14  14  44.25 

9.1539 

8    8  13.0 

10.540 

4 

15  58  47.52 

9.1894 

15  21  16.0 

7.330 

5 

14  16  53.45 

9.1534 

8  18  43.9 

10.489 

5 

16    0  58.91 

9.1904 

15  28  27.4 

7.145 

6 

14  19    2.66 

9.1536 

8  29  11.7 

10.437 

6 

16    3  10.36 

9.1914 

15  35  33.5 

7.059 

7 

14  21  11.88 

9.1539 

8  39  36.3 

10.384 

7 

16    5  21.88 

9.1994 

15  42  34.5 

6.973 

8 

14  23  21.12 

9.1549 

8  49  57.8 

10.330 

8 

16    7  33.45 

9.1934 

15  49  30.2 

6.886 

9 

14  25  30.38 

9.1545 

9    0  16.0 

10.976 

9 

16    9  45.09 

9.1944 

15  56  20.7 

6.798 

10 

14  27  39.66 

9.1548 

9  10  30.9 

10.990 

10 

16  11  56.78 

9.1954 

16    3    6.0 

6.710 

]] 

14  29  48.96 

9.1553 

9  20  42.5 

10.164 

11 

16  14    8.53 

9.1964 

16   9  4ao 

6.689 

12 

14  31  58J» 

9.1556 

9  30  50.6 

10.107 

12 

16  16  20.34 

9.1973 

16  16  20.6 

6J)33 

13 

14  34    7.64 

9.1561 

9  40  55.3 

10.049 

13 

16  18  32J21 

9.1983 

16  22  49.9 

6.444 

14 

14  36  17.02 

9.1566 

9  50  56.5 

9.990 

14 

16  20  44.13 

9.1999 

16  29  13.9 

6«%4 

15 

14  38  26.43 

9.1571 

10    0  54.2 

9.931 

15 

16  22  56.11 

9JX)01 

16  35  32*4 

6.963 

16 

14  40  35.87 

9.1576 

10  10  48.3 

9.871 

16 

16  25    8.15 

9.9011 

16  41  45.5 

6.179 

17 

14  42  45.34 

9.1583 

10  20  38.7 

9.810 

17 

16  27  20.24 

9JW90 

16  47  53.1 

6.081 

18 

14  44  54.85 

9.1588 

10  30  25.5 

9.748 

18 

16  29  32.38 

9JMMit9 

16  53  55.2 

5.989 

19 

14  47    4.39 

9.1594 

10  40    8.5 

9.686 

19 

16  31  44.58 

9J9037 

16  59  51.8 

5.897 

20 

14  49  13.97 

9.1600 

10  49  47.8 

9.693 

20 

16  33  56.83 

9J9046 

17    5  42.8 

5.804 

21 

14  51  23.59 

9.1607 

10  59  23.2 

9.559 

21 

16  36    9.13 

9J9D54 

17  11  28.2 

5.711 

22 

14  53  33.25 

9.1614 

11    8  54.8 

9.494 

22 

16  38  21.48 

9.9069 

17  17    8.1 

5.617 

23 

14  55  42.95 

9.1691 

11  18  22.5 

9.498 

23 

16  40  33.88 

9J9070 

17  22  42.3 

5.533 

24 

14  57  52.71 

9.1638 

S.  11  27  46.2 

9.369 

24 

16  42  46.32 

9.9078 

S.  17  28  10.9 

5.439 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Ught  ARcenslon. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diff. 
for  1  m. 


DocUnation. 
« 


Diff. 
for  1  m. 


Hour. 


SATURDAY  9. 


h     m     B 

16  42  46.32 
16  44  58.81 
16  47  11.34 


16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 


49 

51 

53 

56 

58 

0 

2 

4 

7 

9 

11 


23.92 
36.54 
49.20 

1.90 
14.63 
27.40 
40.20 
53.04 

5.91 
18.80 
31.72 


S. 


17  13  44.66 
17  15  57.63 
17  18  10.62 
17  20  23.62 
17  22  36.64 
17  24  49.68 
17  27  2.73 
17  29  15.79 
17  31  28.86 
17  33  41.93 


■ 

S.9078 
3.9085 
3JW98 
9J9099 
9.9106 
9J2113 
9J9119 
9.9195 
9J9131 
9J9I37 
9J!149 
9J9147 
9J9151 
9J2I55 
9J2159 

9.9166 
9.9169 
9J317S 
9.9174 
9.9176 
9J9177 
9.9178 
9J9179  S. 


7 

7 


7 
7 
7 
7 
7 
8 
8 
8 


28 
33 
38 
44 
49 
54 
59 
3 
8 
13 
8  17 
8  22 
8  26 
8  30 
8  34 
8  38 
8  42 
8  46 
8  50 
8  53 

8  57 

9  0 


// 


9 
9 


4 

7 


10.9 

33.8 

51.0 

2.4 

8.1 

8.01 

2.1 

50.4 

32.8 

9.4 

40.1 

4.9 

23.8 

36.7 

43.7 

44.7 

39.8 

28.8 

11.9 

49.0 

20.0 

45.0 

3.9 

16.8 


SUNDAY  10. 


17  35 
17  38 
17  40 
17  42 
17  44 
17  47 
17  49 
17  51 
17  53 
17  55 

17  58 

18  0 


18 
18 
18 
18 


2 
4 

6 
9 


18  11 
18  13 
18  15 
18  18 
18  20 
IB  22 
18  24 
18  26 
18  29 


55.01 

8.09 
21.16 
34.23 
47.30 

0.35 
13.39 
26.42 
39.44 
52.44 

5.42 
18.38 
31.32 
44.22 
57.09 

9.92 
22.72 
35.48 
48.19 

0.86 
13.49 
26.07 
38.60 
51.07 

3.49 


9  10 
9  13 
9  16 
9  19 
9  21 
9  24 
9  26 
9  29 
9  31 
9  33 
9  35 
9  37 
9  39 
9  41 
9  43 
9  44 
9  46 
9  47 
9  48 
9  50 
9  51 
9  52 
9  53 
9  53 
9  54 


23.6 
24.3 
18.8! 

7.3 
49.61 
25.8| 
55.9 
19.8 
37.6 
49.2 
54.7 
54.0 
47.2 
34.2 
15.0 
49.7 
18.2 
40.6 
56.8' 

6.8 
10.7 

8.4 

0.0 
45.5 
24.8 


5.499 
5J34 
5J238 
5.149 
5.046 
4.050 
4.853 
4.756 
4.659 
4.561 
4.463 
4.364 
4J965 
4.166 
4.067 
3.967 
3.868 
3.768 
3.668 
3.567 
3.467 
3.366 
3.965 
3.163 


3.069 
9.960 
9.858 
9.756 
9.654 
9.559 
9.450 
9.348 
9.945 
9.143 
9.040 
1.938 
1.835 
1.739 
1.699 
1.596 
1.494 
1.391 
1J218 
1.116 
1.013 
0.911 
0.808 
0.706 
0.604 


Right  AMsension. 


Diff. 
for  1  m. 


DocUnation. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19' 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  11. 


h     m 

18  29 
18  31 
18  33 
18  35 
18  37 
18  40 
18  42 
18  44 
18  46 
18  48 
18  51 
18  53 
18  55 
18  57 
18  59 


19 
19 
19 
19 


2 
4 
6 

8 


19  10 
19  12 
19  15 
19  17 
19  19 


3.49 
15.84 
28.13 
40.35 
52.50 

4^ 
16.59 
28.53 
40.39 
52.16 

3.85 
15.46 
26.98 
38.40 
49.73 

0.96 
12.10 
23.13 
34.06 
44.89 
55.61 

6.22 
16.71 
27.09 


TUESDAY  12. 


B 

0        f        Ji 

// 

9.9063 

S.  19  54  24.8 

0.604 

9.9053 

19  54  58.0 

0.509 

9.9049 

19  55  25.1 

0.400 

9J9031 

19  55  46.0 

oj»e 

9Jn90 

19  56    0.8 

0.197 

9.9008 

19  56    9.6 

0.095 

9.1995 

19  56  12^ 

0.006 

9.1989 

19  56    8.9 

0.107 

9.1969 

19  55  59.4 

OJ308 

9.1956 

19  55  43.9 

0.309 

9.1949 

19  55  22.3 

0.410 

9.1997 

19  54  54.7 

0.510 

9.1919 

19  54  21.0 

0.610 

9.1896 

19  53  41.4 

0.710 

9.1880 

19  52  55.8 

0.810 

9.18B4 

19  52    4.2 

0.909 

9.1847 

19  51    6.7 

1.008 

9.1830 

19  50    3.2 

1.107 

9.1813 

19  48  53.8 

1.906 

9.1795 

19  47  38.5 

1.304 

9.1777 

19  46  17.3 

1.409 

9.1758 

19  44  50.2 

1.500 

9.1739 

19  43  17.3 

1.597 

9.1790 

S.  19  41  38.5 

1.694 

19  21 
19  23 
19  25 
19  28 
19  30 
19  32 
19  34 
19  36 
19  38 
19  41 
19  43 
19  45 
19  47 
19  49 
19  51 
19  53 
19  56 

19  58 

20  0 


20 
20 
20 
20 


2 
4 
6 

8 


20  10 
20  13 


37.35 
47.49 
57.50 

7.39 
17.15 
26.79 
36.30 
45.67 
54.91 

4.01 
12.98 
21.80 
30.48 
39.02 
47.41 
55.65 

3.74 
11.69 
19.48 
27.12 
34.60 
41.92 
49.09 
56.10 

2.95 


9.1700  S. 

9.1679 

9.1659 

9.1638 

9.1617 

9.1595 

9.1573 

9.1551 

9.1598 

9.1505 

9.14891 

9.1459 

9.1435 

9.1411 

9.1386 

9.1361 

9.1336 

9.1311 

9.1986 

9.1960 

9.1934 

9.1908 

9.1189 

9.1155 

9.1138  S 


19  39 
19  38 
19  36 
19  34 
19  31 
19  29 
19  27 
19  25 
19  22 
19  19 


19 
19 


17 
14 


19  11 
19  8 


19 
19 


5 
2 


18  59 
18  55 
18  52 
18  48 
18  45 
18  41 
18  37 
18  34 
18  30 


53.9 

1.791 

3.6 

1.887 

7.5 

1.983 

5.6 

2.079 

58.0 

9.174 

44.7 

9J969 

25.7 

3.363 

1.1 

9.456 

30.9 

2.550 

55.1 

2.644 

13.7 

2.737 

26.7 

2.839 

34.2 

2.991 

36.2 

3.012 

32.7 

3.103 

23.8 

3.194 

9.5 

3.364 

49.8 

3.373 

24.7 

3.469 

54.3 

3.551 

18.6 

3.639 

37.7 

3.726 

51.5 

3.813 

0.1 

3.900 

3.6 

3.986 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  Aaoenaion. 

Diff. 
for  1  m. 

DeelinotioiL 

Diff. 
forlm. 

Hour. 

Bight  AsoeiulOD. 

Diff. 

for  1  in. 

'  Declination. 

Diff. 

for  1  m. 

WED] 

NESD. 

A.Y  13. 

FRIDAY 

15. 

n     m     g 

■     1 

Of// 

// 

h     m     B 

n 

O         /         // 

n 

0 

20  13    2^5 

S.11S8 

S.  18  30    3.6 

3.986 

0 

21  51  10J23 

ljr755 

S.  13  50  35.8 

7.496 

1 

20  15    9.64 

9.1101 

18  26    1.9 

4.071 

1 

21  53    8.68 

1.9798 

13  43    8.5 

7.483 

2 

20  17  16J6 

9.1074 

18  21  55.1 

4.156 

2 

21  55    6Jd7 

1.9709 

13  35  37.8 

7^*39 

3 

20  19  22.52 

9a046 

18  17  43.2 

4.940 

3 

21  57    5.10 

l.9ffs& 

13  28    3.8 

7.594 

4 

20  21  28.72 

9.1018 

18  13  26.3 

4.394 

4 

21  59    3.07 

1.9649 

13  20  26.5 

7.649 

5 

20  23  34.75 

94)901 

18    9    4.3 

4.407 

5 

22    1    0.89 

1.9693 

13  12  46.0 

7.T03 

6 

20  25  40.61 

9.0063 

18    4  37.4 

4.490 

6 

22    2  58.55 

1.9597 

13    5    2.2 

7.756 

7 

20  27  46.30 

9U)S85 

18    0    5.5 

4.579 

7 

22    4  56.05 

1.9571 

12  57  15.2 

7.809 

8 

20  29  51.82 

9.0006 

17  55  28.7 

4.654 

8 

22    6  53.40 

1.9546 

12  49  25.1 

7.861 

9 

20  31  57.18 

9.0878 

17  50  47.0 

4.735 

9 

22    8  50.60 

1.9590 

12  41  31.9 

7.913 

10 

20  34    2.36 

9.0850 

17  46    0.5 

4.815 

10 

22  10  47.65 

1J)495 

12  33  35.6 

7.964 

11 

20  36    7.37 

9.0891 

17  41    9.2 

4.895 

11 

22  12  44.55 

1.9471 

12  25  36.3 

8.014 

12 

20  38  12.21 

9.0799 

17  36  13.1 

4.974 

12 

22  14  4i;}0 

1.9446 

12  17  33.9 

8.064 

13 

20  40  16.87 

9Ur763 

17  31  12.3 

5.053 

13 

22  16  37.90 

1.9499 

12    9  28.5 

8.114 

14 

20  42  21.36 

9.0734 

17  26    6.7 

5.131 

14 

22  18  34.36 

1.9398 

12    1  20.2 

8.169 

15 

20  44  25.68 

9Un05 

17  20  56.5 

5.209 

15 

22  20  30.68 

1.9374 

11  53    9.0 

8.910 

16 

20  46  29.82 

9.0676 

17  15  41.6 

5.986 

16 

22  22  26.86 

1.9851 

11  44  55.0 

8.957 

17 

20  48  33.80 

9.0C47 

17  10  22.1 

5.369 

17 

22  24  22.8f) 

ijxm 

11  36  38.2 

8.304 

18 

20  50  37.59 

9.0618 

17    4  58.1 

5.438 

18 

22  26  18.79 

1.9305 

11  28  18.5 

8.350 

19 

20  52  41.22 

9.0589 

16  59  29.5 

5.514 

19 

22  28  14.55 

1.9083 

11  19  56.1 

8.396 

20 

20  54  44.66 

9.0659 

16  53  56.4 

5.588 

20 

22  30  10.18 

14)961 

11  11  31.0 

8.441 

21 

20  56  47.92 

9U»530 

16  48  18.9 

5.669 

21 

22  32    5.68 

IMBiS 

11    3    3.2 

8.485 

22 

20  58  51.02 

9.0500 

16  42  37.0 

5.736 

22 

22  34    1.05 

1.9917 

10  54  32.8 

8J>99 

23 

21    0  53.94 
THl 

9.0471 

[RSDA 

S.  16  36  50.7 
Y  14. 

5.800 

23 

22  35  56.29 
SAT 

1.9196 

• 

S.  10  45  59.8 
lY  16. 

8.579 

0 

21    2  5a68 

9.0449 

S.  16  31    0.0 

5.881 

0 

22  37  51.40 

1.9175 

a  10  37  24.2 

8.614 

1 

21    4  59.25 

9.0413 

16  25    5.0 

5.959 

1 

22  39  46.39 

1.9154 

10  28  46.1 

8.656 

2 

21    7    1.64 

9.0383 

16  19    5.7 

6.093 

2 

22  41  41J26 

1.9134 

10  20    5.5 

8.697 

3 

21    9    3.85 

9.0354 

16  13    2.2 

6.093 

3 

22  43  36.00 

IJ)114 

10  11  22.4 

8.738 

4 

21  11    5.89 

9.0394 

16    6  54.5 

6.163 

4 

22  45  30.62 

1.9094 

10    2  36.9 

8.778 

5 

21  13    7.75 

9.0995 

16    0  42.7 

6JX» 

5 

22  47  25.13 

1.9075 

9  53  49.0 

6.818 

6 

21  15    9.43 

9.0966 

15  54  26.7 

6.301 

6 

22  49  19.53 

1.9056 

9  44  58.7 

8.857 

7 

21  17  10.94 

9J)337 

15  48    6.6 

6.368 

7 

22  51  13^1 

ia)038 

9  36    6.1 

8.896 

8 

21  19  12JJ7 

9.0908 

15  41  42.5 

6.435 

8 

22  53    7.98 

1.9090 

9  27  11.2 

SJXS3 

9 

21  21  13.43 

9.0179 

15  35  14.4 

6.509 

9 

22  55    2.05 

1.9009 

9  18  14.1 

8.971 

10 

21  23  14.41 

9J)150 

15  28  42.3 

6.568 

10 

22  56  56.01 

1.8085 

9    9  14.7 

9.008 

11 

21  25  15.22 

9.0191 

15  22    6Si 

6.634 

11 

22  58  49.87 

1.8968 

9    0  13.2 

9.044 

12 

21  27  15.85 

90)099 

15  15  26.2 

6.699 

12 

23    0  43.62 

1.8951 

8  51    9.5 

9.078 

13 

21  29  16.32 

9.Q063 

15    8  42.4 

6.763 

13 

23    2  37.28 

1.8935 

8  42    3.7 

9.113 

14 

21  31  16.61 

9.0034 

15    1  54.7 

6.896 

14 

23    4  30.84 

1.8919 

8  32  55.9 

9.148 

15 

21  33  16.73 

9.0006 

14  55    3JJ 

6.889 

15 

23    6  24.31 

1.8904 

8  23  46.0 

9.189 

16 

21  35  16.68 

1.9978 

14  48    8.0 

6.951 

16 

23    8  17.69 

1.8889 

8  14  34.1 

9J215 

17 

21  37  16.46 

1.9949 

14  41    9.1 

7.019 

17 

23  10  10.97 

1,8874 

8    5  20.2 

9.948 

18 

21  39  16,07 

1.9991 

14  34    a5 

7.073 

18 

23  12    4.17 

1.8860 

7  56    4.4 

9Ji80 

19 

21  41  15.51 

1.9893 

14  27    0.3 

7.134 

19 

23  13  57JJ8 

1.8846 

7  46  46.7 

9.311 

20 

21  43  14.79 

1.9865 

14  19  50.5 

7.194 

20 

23  15  50.32 

1.88Xi 

7  37  27.1 

9.349 

21 

21  45  13.90 

1.9837 

14  12  37.1 

7.953 

21 

23  17  43.28 

1.8890 

7  28    5.6 

9.373 

22 

21  47  12.84 

1.9810 

14    5  20.1 

7.311 

22 

23  19  36.16 

1.8807 

7  18  42.3 

9.403 

23 

21  49  11.62 

1.9783 

13  57  59.7 

7.369 

23 

23  21  28.97 

1.8795 

7    9  17.3 

9.439 

24 

21  51  10J23 

1.9755 

S.  13  50  35.8 

7.496 

24 

23  23  21.71 

1.8784 

S.  6  59  50.5 

9.461 

lO 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoe&alon. 

DifF. 
for  1  m. 

DecUnation. 

Dift 
for  I  m. 

Hour. 

Right  AMeuioii. 

Diff. 
for  1  m. 

DeeUnotioD. 

Diff. 
fori  m. 

SUNDAY  17. 

TUESDAY  19. 

h    m      1 

8 

O          1          // 

II 

h    m      B 

s 

e       t       II 

11 

0 

23  23  21.71 

1.8784 

S.  6  59  50.5 

Q.461 

0 

0  53    4.79 

1.8795 

N.  0  56  55.5 

10.196 

1 

23  25  14.38 

1.8773 

6  50  22.0 

9.489 

1 

0  54  57.59 

1.8806 

1    7    7.3 

10.196 

2 

23  27    6.98 

1.8762 

6  40  51.8 

9.516 

2 

0  56  50.48 

1.8821 

1  17  19.2 

10.199 

3 

23  28  59.52 

1.8751 

6  31  20.0 

9.543 

3 

0  58  43.45 

1.8835 

1  27  31.1 

10.199 

4 

23  30  51.99 

1.8741 

6  21  46.6 

9.670 

4 

1    0  36.50 

1.8850 

1  37  43.1 

10.199 

5 

23  32  44.41 

1.8732 

6  12  11.6 

9Ji96 

5 

1    2  29.65 

1.8866 

1  47  55.0 

10.198 

6 

23  34  36.77 

1.8723 

6    2  35.1 

9.621 

6 

1    4  22.89 

1.8882 

1  58    6.9 

10.197 

7 

23  36  29.08 

1.8714 

5  52  57.1 

9.646 

7 

1    6  16.23 

1.8898 

2    8  18.7 

10.196 

8 

23  38  21.34 

1.8706 

5  43  17.6 

9.670 

8 

1    8    9.67 

1.8915 

2  18  30.4 

10.199 

9 

23  40  13.56 

1.8609 

5  33  3a7 

9.694 

9^ 

1  10    3.21 

1.8933 

2  28  41.9 

10.190 

10 

23  42    5.73 

1.8692 

5  23  54.4 

9.717 

10 

1  11  56.86 

1.8951 

2  38  53.2 

10.187 

11 

23  43  57.86 

1.8685 

5  14  10.7 

9.740 

11 

1  13  50.62 

1.8970 

2  49    4.3 

10.183 

12 

23  45  49.95 

1.8679 

5    4  25.6 

9.762 

12 

1  15  44.50 

1.8989 

2  59  15.2 

10.178 

13 

23  47  42.00 

1.8673 

4  54  39i2 

9.784 

13 

1  17  38.49 

1.9009 

3    9  25.8 

10.173 

14 

23  49  34.02 

1.6668 

4  44  51.5 

9.805 

14 

1  19  32.61 

1.9090 

3  19  36.0 

10.168 

15 

23  51  26.01 

1.8663 

4  35    2.6 

9.825 

15 

1  21  26.85 

1.9051 

3  29  45.9 

10.161 

16 

23  53  17.97 

1.8659 

4  25  12.5 

9.845 

16 

1  23  21.22 

1J)079 

3  39  55.4 

10.154 

17 

23  55    9.91 

1.8655 

4  15  21J2 

9.864 

17 

1  25  15.72 

1.9094 

3  50    4.4 

10.146 

18 

23  57    1.83 

1.8652 

4    5  28.8 

9.883 

18 

1  27  10.35 

1.9117 

4    0  12.9 

10.137 

19 

23  58  53.73 

1.8649 

3  55  35.3 

9.901 

19 

1  29    5.12 

1.9140 

4  10  20.9 

10.129 

£0 

0    0  45.62 

1.8647 

3  45  40.7 

9J)19 

20 

1  31    0.03 

ljn64 

4  20  28.3 

10.119 

21 

0    2  37.49 

1.8645 

3  35  45.0 

9.936 

21 

1  32  55.09 

1.9188 

4  30  35.2 

10.109 

22 

0    4  29.35 

1.8643 

3  25  48.3 

9.963 

22 

1  34  50.29 

1.9913 

4  40  41.4 

104)96 

23 

0    6  21.21 
MO 

1.8643 

iNDAl 

S.  3  15  50.7 

'  18. 

94)69 

23 

1  36  45.65 
WED 

1.9939 
NESD 

N.  4  50  47.0 
AY  20. 

104)86 

0 

0    8  13.07 

1.8643 

S.  d    5  52.1 

9.965 

0 

1  38  41.16 

14065 

N.  5    0  51.8 

10.074 

1 

0  10    4.92 

1.8643 

2  55  52.6 

10.000 

1 

1  40  36.83 

1.92112 

5  10  55.9 

10.062 

2 

0  11  56.78 

1.8644 

2  45  52J2 

10.014 

2 

1  42  32.67 

1.9390 

5  20  59.2 

10.048 

3 

0  13  48.64 

1.8645 

2  35  50.9 

10.028 

3 

1  44  28.67 

1J»48 

5  31    1.7 

10.034 

4 

0  15  40.51 

1.8647 

2  25  48.8 

10.041 

4 

1  46  24.84 

1J»76 

5  41    3.3 

10.019 

5 

0  17  32.39 

1.8649 

2  15  45.9 

10.054 

5 

1  48  21.18 

14M05 

5  51    4.0 

10.004 

6 

0  19  24.29 

1.8651 

2    5  42.3 

10.067 

6 

1  50  17.70 

14M35 

6    1    3.7 

9.968 

7 

0  21  16.21 

1.8655 

1  55  37.9 

10.078 

7 

1  52  14.40 

1.9465 

6  11    2.5 

9.^1 

8 

0  23    8.15 

1.8659 

1  45  32.8 

10.000 

8 

1  54  11.28 

1.9496 

6  21    0.2 

9.953 

9 

0  25    0.12 

1.8663 

1  35  27.1 

10.101 

9 

1  56    8.35 

ijxsn 

6  30  56.8 

9405 

10 

0  26  52.11 

1.8668 

1  25  20.8 

10.111 

10 

1  58    5.61 

1.9559 

6  40  52.3 

9.916 

11 

0  28  44.14 

1.8673 

1  15  13.8 

10.120 

11 

2    0    3.06 

14)592 

6  50  46.7 

9.896 

12 

0  30  36.20 

1.8680 

1    5    6.3 

10.130 

12 

2    2    0.70 

1.9625 

7    0  39.9 

9.876 

13 

0  32  28.30 

1.8686 

0  54  58.2 

10.139 

13 

2    3  58.55 

1.9658 

7  10  31.8 

9.855 

14 

0  34  20.44 

1.8693 

0  44  49.7 

10.146 

14 

2    5  56.60 

1.9692 

7  20  22.5 

9.833 

15 

0  36  12.62 

1.8701 

0  34  40.7 

10.154 

15 

2    7  54.86 

1.9727 

7  30  11.8 

9.810 

16 

0  38    4.85 

1.8709 

0  24  31.3 

10.161 

16 

2    9  53.33 

14)762 

7  39  59.7 

9.787 

17 

0  39  57.13 

1.8718 

0  14  21.5 

10.167 

17 

2  11  52.01 

1.9798 

7  49  46.2 

9.763 

18 

0  41  49.46 

1.8727 

S.  0    4  11.3 

10.178 

18 

2  13  50.91 

1.9834 

7  59  31.2 

9.738 

19 

0  43  41.85 

1.8737 

N.  0    5  59.2 

10.177 

19 

2  15  50.03 

14»71 

8    9  14.8 

9.713 

20 

0  45  34.30 

1.8747 

0  16  10.0 

10.182 

20 

2  17  49.37 

1.9900 

8  18  56.8 

9.687 

21 

0  47  26.82 

1.8758 

0  26  21.0 

10.186 

21 

2  19  48.94 

1.9947 

8  28  37.2 

9.660 

22 

0  49  19.40 

1.8770 

0  36  32.3 

10.189 

22 

2  21  48.73 

1.9986 

8  38  16.0 

9.632 

23 

0  51  12.06 

1.8782 

0  46  43.8 

10199 

23 

2  23  48.76 

2.0025 

8  47  53.1 

9.603 

24 

0  53    4.79 

1.8795 

N.  0  56  55.5 

10.195 

24 

2  25  49.03 

2.0065 

N.  8  57  28,4 

9.574 

X. 
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GREENWICH  MEAN  TIME.' 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  ABoenslon. 

Diff. 
f or  1  m. 

Diff. 
forlm. 

Hoar. 

Sight  AHceniioii. 

Diff. 
for  1  m. 

DedliuUlcm. 

Diff. 
for  1  m. 

THl 

FRSD^ 

T  2L 

SATURDAY  23. 

h    m      s 

B 

0          /          // 

// 

fa    m      R 

M 

o        t        n   \       u           1 

0 

2  25  49.08 

94)005 

N.  8  57  28.4 

9.574 

0 

4    7  37.71 

942510 

N.15  46  20.1 

7.088 

1 

2  27  49.54 

90)105 

9    7    2.0 

9.544 

1 

4    9  52.95 

9JB569 

15  53  23.1 

7.011 

2 

2  29  50^ 

9.0146 

9  16  33.7 

9.513 

2 

4  12    8.54 

9.9698 

16    0  21.4 

6.933 

3 

2  31  51.29 

9.0187 

9  26    3.5 

9.481 

3 

4  14-24.48 

9.9687 

16    7  15.0 

.6.854 

} 

2  33  52.54 

stjosssa 

9  35  31.4 

9.448 

4 

4  16  40.78 

9J2740 

16  14    3.8 

6.773 

2  35  54.04 

9U)871 

9  44  57.3 

9.414 

5 

4  18  57.44 

9J2806 

16  20  47.8 

6.699 

6 

2  37  55.80 

9.0314 

9  54  21.1 

9.380 

6 

4  21  14.45 

9J2865 

16  27  26.8 

6.609 

7 

2  39  57.81 

9.0958 

10    3  42.9 

9.345 

7 

4  23  31.82 

94)994 

16  34    0.9 

6.505 

8 

2  42    0.09 

9.0409 

10  13    2.5 

9.309 

8 

4  25  49.54 

9JB)84 

16  40  29.9 

6.440 

9 

2  44    2.63 

9.0446 

10  22  19S) 

9.979 

9 

4  28    7.62 

93)4a 

16  46  53.8 

6.354 

10 

2  46    5.44 

9UM91 

10  31  35.1 

9i234 

10 

4  30  26.06 

9.3103 

16  53  12.5 

6.967 

11 

2  48    8.53 

9.0537 

10  40  48.0 

9.105 

11 

4  32  44.85 

9.3109 

16  59  25.9 

6.179 

12 

2  50  11.89 

9.0683 

10  49  58.5 

9.156 

12 

4  35    4.00 

9.3991 

17    5  33.9 

6.080 

13 

2  52  15.53 

9.0630 

10  59    6.7 

9.116 

13 

4  37  23.51 

9.3981 

17  11  36.5 

5.908 

14 

2  54  19.45 

9.0677 

11    8  12.4 

94)75 

14 

4  39  4a37 

9.3340 

17  17  33.7 

54)06 

15 

2  56  23.65 

94)794 

11  17  15.6 

9.039 

15 

4  42    3.59 

94)399 

17  23  25.3 

5.813 

16 

2  58  28.14 
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19.143 

O  Full  Mooi 

1.  . 

.  27  13  3C 

1.4 

14 

11  41  36.87 

9.3430 

5  27  25.0 

19.168 

9 

15 
16 

11  43  57.40 
11  46  17.71 

9.3403 
9.3368 

5  15  142 

19.100 

5    3    2.1 

19.919 

17 

18 

11  48  37.81 
11  50  57.71 

9.3333 
9.3998 

4  50  48.8 
4  38  34.4 

19.939 
19.950 

a  Apogee, . 

.                • 

d       n 

.    .    16    5.9 

19 

11  53  17.40 

9.3964 

4  26  18i) 

19.967 

a  Perigee,. 

•                • 

.    .   28  13.2 

20 

11  55  36.88 

9.3930 

4  14    2.4 

19J289 

21 

11  57  56.16 

9.3197 

4    1  45.0 

19.996 

22 

12    0  15.25 

9.3164 

3  49  26.8 

19.308 

23 

12    2  34.13 

9.313] 

3  37    8.0 

19.319 

24 

12    4  52.82 

9.3099 

N.  3  24  48.5 

19.399 

14 


JANUARY,  1869. 


Xlll. 


GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANCES 

• 

• 

h 

star's  Namo 

P.  L. 

p.  L. 

p.  L. 

p.  I* 

^1 

and 

Noon. 

of 

mb. 

of 

VP^ 

of 

nh. 

of 

1^ 

1 

Position. 

Dur. 

Diff. 

Diff. 

^w 

Diff. 

Aldeboran 

W. 

O          1        II 

73  16  24 

9133 

O          1        It 

75    6  48 

9198 

76  5^    4 

9134 

O          1         II 

78  47  12 

9138 

PoUux 

W. 

30  18    5 

9398 

32    3  24 

9319 

33  49    6 

9301 

35  &5    4 

9991 

8pica 

E. 

60  55  37 

9164 

59    6  15 

9170 

57  17    3 

9177 

55  98    1 

9184 

Antarcs 

E. 

106  46  56 

9187 

104  58    9 

9190 

103    9  27 

9195 

101  20  52 

9900 

Venus 

E. 

108  58  54 

9515 

107  18    1 

9519 

105  37  14 

9594 

103  56  34 

9530 

Saturn 

E. 

110  48  41 

9163 

108  59  18 

9168 

107  10    2 

9179 

105  20  53 

9178 

Sun 

E. 

140    4    7 

9450 

138  21  44 

9455 

136  39  27 

9459 

134  57  16 

9465 

*2 

Aldebaran 

W. 

87  55  36 

9179 

89  44  45 

9180 

91  33  42 

9188 

93  23  27 

9186 

Pollux 

W. 

44  27    9 

9978 

46  13  41 

9979 

48    0  11 

9983 

49  46  36 

9985 

4 

Spica 

E. 

46  25  56 

9939 

44  38  16 

9944 

42  50  54 

9967 

41    3  51 

9970 

Antares 

E. 

92  19  59 

9931 

90  32  18 

9939 

88  44  48 

9947 

86  57  31 

9356 

Venus 

E. 

95  35  33 

9566 

93  55  52 

9575 

92  16  23 

9584 

9037    6 

9583 

Saturn 

E, 

96  17  22 

9911 

94  29  11 

9919 

92  41  12 

9997 

90  53  25 

9935 

Sun 

.  E. 

126  28  22 

9487 

124  47    4 

9504 

123    5  57 

9513 

121  25    2 

9599 

3 

Pollux 

W. 

58  37    3 

9315 

60  22  41 

9399 

62    8    9 

9330 

63  53  25 

9338 

Regulus 

W. 

22  14  35 

9944 

24    1  57 

9954 

25  49    4 

9964 

27  35  57 

9974 

Antares 

E, 

78    4  29 

9306 

76  18  37 

9316 

74  33    1 

9097 

72  47  41 

9330 

Saturn 

K. 

81  57  46 

9983 

80  11  21 

9399 

78  25  10 

9009 

76  39  14 

9313 

Venus 

E. 

82  24    1 

9645 

8046    7 

9655 

79    8  27 

9666 

77  31    2 

9678 

Sun 

E. 

113    3  38 

9570 

111  24    2 

9580 

109  44  40 

9581 

108    5  33 

9601 

4 

PoUux 

W. 

72  36  36 

9384 

74  20  33 

9394 

76    4  16 

9404 

77  47  45 

9415 

Regulus 

W. 

36  26  31 

9397 

38  11  51 

9337 

39  56  56 

9348 

41  41  44 

9358 

Mars 

W. 

29  28  56 

9337 

31  14    1 

9346 

32  58  52 

S3S6 

34  43  30 

9966 

Antares 

E. 

64  '5  22 

9401 

62  21  48 

9415 

60  38  34 

9498 

58  55  39 

9449 

Saturn 

E. 

67  53  28 

9367 

66    9    6 

9379 

64  25    1 

9589 

62  41  11 

9401 

Venus 

E. 

69  27  49 

9737 

67  51  58 

9748 

66  16  23 

9769 

64  41    5 

9774 

Sun 

E. 

99  53  45 

9650 

98  16  10 

9670 

96  38  50 

9689 

95    1  46 

9684 

5 

PoUux 

W. 

86  21  27 

9467 

88    3  26 

9479 

89  45    9 

9489 

91  26  37 

9500 

Regulus 

W. 

50  21  49 

9415 

52    5    2 

9496 

53  48    0 

9436 

55  30  43 

OHO 

Mars 

W. 

43  23    2 

9417 

45    6  13 

9497 

46  49    9 

9437 

48  31  51 

9448 

Antares 

E, 

50  26  11 

9518 

48  45  23 

9534 

47.  4  57 

9551 

45  24  55 

9S68 

Saturn 

E. 

54    6    8 

9458 

52  23  56 

9470 

50  42    0 

9481 

49    0  20 

9483 

Venus 

E. 

56  48  35 

9836 

55  14  54 

9848 

53  41  28 

9861 

52    8  19 

9873 

Sun 

E. 

87    022 

9753 

85  24  52 

9765 

83  49  38 

9776 

82  14  39 

9788 

6 

Regulus 

W. 

64    0  27 

9501 

65  41  39 

9519 

67  22  36 

9599 

69    3  19 

9533 

Mars 

W. 

57    1  44 

9497 

58  43    1 

9507 

60  24    4 

9517 

62    4  54 

9597 

Antares 

K. 

37  11  17 

9674 

a5  34    2 

9700 

33  57  20 

9796 

32  21  15 

97S6 

Saturn 

E. 

40  36    5 

9551 

38  56    2 

9563 

37  16  16 

9574 

35  36  46 

9586 

Venus 

E. 

44  26  34 

9936 

42  55    1 

9946 

41  23  43 

9961 

39  52  41 

9973 

Sun 

E. 

74  23  35 

9846 

72  50    7 

9858 

71  16  54 

am 

69  43  55 

9680 

7 

Regulus 

W. 

77  23  20 

9583 

79    239 

9589 

80  41  45 

9601 

82  20  38 

9619 

Mars 

W. 

70  25  42 

9574 

72    5  13 

9583 

73  44  31 

9589 

75  23  37 

9601 

Spica 

W. 

24  27  23 

9754 

26    2  51 

9746 

27  38  30 

9738 

29  14  18 

9735 

Venus 

E. 

32  21  26 

3037 

30  51  59 

3050 

29  22  48 

3064 

27  53  54 

3077 

Sun 

E. 

62    2  31 

9935 

60  30  56 

9945 

58  59  34 

9955 

57  28  25 

9866 

8 

Regulus 

W. 

90  31  48 

9657 

92    925 

9667 

93  46  49 

9676 

95  24    I 

9684 

Mars 

W. 

83  36    6 

9644 

85  14    1 

9653 

86  51  44 

9661 

88  29  16 

9668 

Spica 

W. 

37  13  51 

9rjtf 

38  49  39 

9749 

40  25  23 

9746 

42    1    2 

9750 

JANUARY,  186a 


15 


« 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

Star'i  Name 

p.  L. 

p.  L. 

p.  li. 

p.  L. 

nod 

Midnight 

of 

XVh. 

of 

XVlUh. 

of 

XXIh. 

Of 

^ 

PoHltton. 

Dllf. 
9145 

Diff. 

Diff. 

Diff. 

1 

Aldebaran 

W. 

80  37^  13 

O           /        II 

82  27    3 

9151 

si  16  44 

9158 

o         /       >/ 

86    6  15 

9165 

Pollux 

.W. 

37  21  16 

9385 

39    737 

9981 

40  54    5 

9979 

42  40  36 

99n 

Spica 

E. 

5339    9 

9199 

51  50  30 

9901 

50    2    4 

9910 

48  13  52 

9991 

Antares 

E. 

99  32  24 

9905 

97  44    4 

9911 

95  55  53 

9917 

94    7  51 

9994 

Venus 

E. 

102  16    3 

9537 

100  35  41 

9543 

98  55  28 

9551 

97  15  25 

9559 

Saturn 

E, 

103  31  52 

9184 

101  43    0 

9190 

99  54  17 

9196 

96    544 

9904 

Sun 

E. 

133  15  13 

9470 

131  33  17 

9475 

129  51  29 

9489 

128    9  51 

9489 

2 

Aldebaran 

W. 

95  11    0 

9»6 

96  59  19 

9914 

98  47  25 

9994 

100  35  17 

3934 

Pollux 

W. 

51  32  57 

9990 

53  19  11 

9996 

55    5  17 

9301 

56  51  15 

9300 

Spica 

E. 

39  17    8 

9985 

37  30  47 

9300 

35  44  48 

9318 

33  59  15 

9336 

Antares 

E. 

85  10  26 

3985 

83  23  35 

9975 

81  36  59 

9986 

79  50  37 

9904 

• 

Venus 

E. 

88  58    2 

9603 

87  19  11 

9613 

85  40  34 

9693 

84    2  10 

9634 

Saturn 

E. 

89    5  50 

9944 

87  18  .28 

9953 

85  31  20 

9963 

83  44  26 

9979 

Sun 

E. 

119  44  19 

9531 

118    3  49 

9540 

116  23  32 

9590 

114  43  28 

9560 

3 

Pollux 

W. 

65  38  29 

9347 

67  23  20 

9355 

69    759 

9365 

70  52  24 

9974 

Regulus 

W. 

29  22  34 

SAWS 

31    8  56 

9995 

32  55    3 

9305 

34  40  55 

9316 

Antares 

E. 

71    2  38 

93S0 

69  17  52^ 

9963 

67  33  24 

9375 

65  49  14 

9388 

Saturn 

E. 

74  53  34 

9994 

73    8    9 

9334 

71  22  59 

9340 

6938    6 

9356 

Venus 

E. 

75  53  52 

9680 

74  16  58 

9701 

72  40  19 

9713 

71    3  56 

9795 

Sun 

E. 

106  26  41 

9613 

104  48    4 

9094 

103    9  42 

9636 

101  31  36 

9647 

4 

Pollux 

W. 

79  30  59 

9494 

81  14    0 

9436 

82  56  44 

9445 

84  39  14 

9458 

Regulus 

W. 

43  26  17 

9371 

45  10  34 

9383 

46  54  35 

9393 

48  38  20 

9404 

Mars 

W. 

36  27  53 

9378 

38  12    2 

9386 

39  55  57 

9996 

41  39  37 

9407 

Antares 

E. 

57  13    4 

9456 

55  30  49 

9471 

53  48  55 

9486 

52    7  22 

9509 

Saturn 

E. 

60  57  38 

9419 

59  14  21 

9«M 

57  31  20 

9436 

55  48  36 

9447 

Venus 

E. 

63    6    3 

9786 

61  31  17 

9796 

59  56  47 

9811 

58  22  33 

9893 

Sun 

E. 

93  24  58 

970e 

91  48  26 

9717 

90  12    9 

9799 

8836    8 

9741 

5 

PoUux 

W. 

93    7  50 

9519 

94  48  47 

9599 

96  29  29 

K33 

98    9  56 

9543 

Regulus 

W. 

57  13  10 

9458 

58  55  22 

9469 

60  37  19 

9480 

62  19    0 

9400 

Mars 

W. 

50  14  18 

9458 

51  56  31 

9468 

53  38  29 

9478 

55  20  13 

9487 

Antares 

E. 

43  45  17 

9588 

42    6    6 

9607 

40  27  21 

9698 

38  49    4 

9650 

Saturn 

E. 

47  18  57 

9504 

45  37  50 

9516 

43  56  59 

9597 

42  16  24 

9539 

Venus 

E. 

50  35  26 

9R86 

49    2  49 

SOW 

47  30  28 

9911 

45  58  23 

OQQA 

Sun 

E. 

80  39  56 

9800 

79    5  28 

9811 

77  31  15 

9894 

75  57  18 

9835 

6 

Regulus 

W. 

70  43  47 

9543 

7224    1 

9553 

74    4    1 

9569 

75  43  48 

9573 

• 

Mars 

W. 

63  45  30 

9536 

65  25  53 

9546 

67    6    2 

9556 

68  45  58 

9564 

Antares 

E, 

30  45  50 

9790 

29  11    9 

9897 

27  37  16 

9869 

26    4  18 

9916 

Saturn 

E. 

33  57  32 

9590 

32  18  35 

9610 

30  39  54 

9696 

29    1  34 

9639 

Venus 

E. 

38  21  54 

9985 

36  51  23 

9998 

35  21    8 

3011 

33  51    9 

3094 

Sun 

E. 

68  J]  10 

9801 

66  38  40 

9801 

65    6  23 

9919 

63  34  2C 

9994 

7 

Regulus 

W. 

83  59  17 

9891 

85  37  44 

9630 

87  15  58 

9640 

88  53  59 

9649 

Mars 

W. 

77    2  31 

9610 

78  41  13 

9619 

80  19  42 

9097 

81  58    0 

9636 

Spica 
Venus 

W. 

30  50  11 

9TJ3 

32  26    7 

9733 

34    2    3 

9734 

35  37  58 

9735 

E. 

26  25  16 

3001 

24  56  56 

3107 

23  28  55 

3133 

22    1  13 

3139 

Sun 

E. 

55  57  30 

9977 

54  26  48 

9966 

52  56  18 

9997 

51  26    1 

3007 

8 

Regulus 

W. 

97    1    2 

9093 

98  37  51 

9701 

100  14  29 

9710 

101  50  55 

9718 

Mors 

W. 

90    637 

9678 

91  43  47 

9686 

93  20  46 

9094 

94  57  34 

9701 

Spica 

W. 

43  36  36 

9756 

45  12    2 

9761 

46  47  21 

9766 

48  22  33 

9779 

16 


JANUARY,  1809. 


GREENWICH  MEAN  TIME. 

A 

LUNAR  DISTANCES 

• 

Day  of  the 
QD           Month. 

star's  Namo 

and 

Position. 

Noon. 

p.  L. 

of 
Diff. 

lllh. 

p.  L. 

of 
Diff. 

Vlh. 

• 

p.  L. 

of 
Diff. 

IXh. 

p.  L. 

of 
Diff. 

Sun 

E. 

O           /         >/ 

49  55  57 

3017 

O           /         // 

48  26    5 

3027 

O          /        // 

46  56  26 

3037 

O          /        /' 

45  26  59 

3047 

9 

Mars 
Spica 

Sun 

W. 
W. 

E. 

96  34  12 
49  57  37 
38    2  44 

9710 
2778 
3096 

98  10  39 
51  32  34 
36  34  29 

8717 
3785 
3105 

99  46  56 
53    7  22 
35    6  25 

2735 
S791 
3114 

101  23    2 
54  42    2 
33  38  33 

9733 
9797 
3194 

15 

Sun 
Jupiter 
a  Arietis 
Aldeboran 

W. 
E. 
E. 
E. 

29  48    1 

42  40  47 

71    1  46 

102  34  34 

3453 
3119 
3238 
3054 

31    9  18 

41  13    0 

69  36  10 

101    5  28 

3456 
3134 
3334 
3057 

32  30  31 
39  45  19 
68  10*41 
99  36  26 

3459 
3139 
3943 
3061 

33  51  41 
38  17  44 
66  45  21 
98    729 

3463 
3133 
3949 
3065 

16 

SUN^ 

a  Arietis 
Aldebaraii 

W. 

E. 

E. 

40  36  46 
59  40  55 
90  43  37 

3473 
3388 
3077 

41  57  41 
58  16  30 
89  14  59 

3474 
3396 

3078 

43  18  34 
56  52  14 
87  46  23 

3475 
3306 
3079 

44  39  26 
55  28    9 
86  17  48 

3476 
3314 
3080 

17 

Sun 

Fomalhaut 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

51  23  41 
24  34  20 
48  30  31 
78  55    2 

3474 
5356 
3368 
3060 

52  44  34 
25  28    0 
47    7  38 
77  26  28 

3473 
5085 
3380 
3078 

54    5  29 
26  24  36 
45  44  59 
75  57  52 

3470 
4835 
3394 
30T7 

55  26  27 
27  23  52 
44  22  36 
74  29  14 

3468 
4G5J 
3410 
3075 

18 

Sun 

Fomalhaut 
a  Arietis 
Aldebaran 
Pollux 

W. 

W. 

E. 

E. 

K 

62  12    3 
32  51  34 
37  35  39 
67    5  19 
111    1  28 

3449 
4071 
3514 
3059 
3110 

63  33  24 
34    2    4 

36  15  30 

65  36  19 

109  33  41 

3445 
3090 
3543 
3055 
3113 

64  54  50 
35  13  53 
34  55  53 
64    7  14 
108    5  47 

3438 
3919 
3576 
3049 
3107 

66  16  23 
36  26  53 
33  36  52 
62  38    2 
106  37  46 

3433 
3856 
3613 
3044 
3101 

19 

Sun 

Fomalhaut 
a  Pegasi 
Aldebaran 
Pollux 

w. 
w. 

E. 
E. 

73    5  58 
42  46  47 
31  26  58 
55  10  13 
99  15  39 

3395 
3605 

4588 
3010 
3065 

74  28  20 
44    5  16 
32  29  33 
53  40  13 

97  46  46 

3386 
3565 
4453 
3009 
3056 

75  50  52 
45  24  29 
33  34    7 
52  10    3 
96  17  42 

3378 
3598 
4333 
9994 
3047 

77  13  34 
46  44  22 
34  40  30 
50  39  43 
94  48  27 

3367 
3494 
4333 
9965 
3038 

20 

Sun 

Fomalhaut 
a  Pegasi 
Aldebaran 
Pollux 

W. 
W. 
W. 

E. 
E. 

84  10    8 
53  32  54 
40  35  15 
43    5    0 
87  19  13 

3311 
3343 
3814 
3933 

3986 

85  34    7 
54  56  16 
41  50    3 
41  33  23 

85  48  43 

3998 
3316 
3750 
3939 
3974 

86  58  21 
56  20    9 
43    5  57 
40    1  32 
84  17  58 

3984 
3390 
3693 
3900 
9963 

88  22  51 
57  44  32 
44  22  52 

38  29  25 

82  46  58 

3971 
3965 

3638 
3898 
3951 

21 

Sun 

Fomalhaut 

a  Pegasi 

Jupiter 

Pollux 

Mars 

W. 
W. 
W. 
W. 

E. 
E. 

95  29  29 
64  53  42 
51    1    5 
28  28  11 
75    8    4 
116    2  43 

3196 
3147 
3410 
8907 
3885 
3757 

96  55  43 
66  20  55 
52  23  10 
30    0^1 
73  35  26 
114  27  19 

3180 
3194 
3371 
9890 
9871 
3743 

98  22  16 
67  48  36 
53  46    0 
31  32  53 
72    2  30 
112  51  35 

3163 
3103 
3333 
3873 
3857 
3796 

99  49  10 

69  16  43 
55    9  33 
33    5  47 

70  29  16 
111  15  30 

3146 
3080 
3297 
3855 
8842 
9710 

22 

Sun 

a  Pegasi 

Jupiter 

Polhix 

Reguhis 

Mars 

W. 

W. 

W. 

E. 

E. 

E. 

107    8  56 
62  17  19 
40  55  59 
62  38  18 
98  12  51 

103    9  39 

3056 
3136 
3766 
9767 
9699 
9626 

108  38    0 
63  44  45 
42  31  12 
61    3    7 
96  36  10 

101  31  20 

3036 
3106 
9747 
3753 
3681 
9608 

110    7  28 
65  12  47 
44    6  49 
59  27  36 
94  59    5 
99  52  36 

3017 
3078 
3739 
9737 
9664 
9590 

111  37  20 
66  41  24 
45  42  50 
57  51  45 
93  21  37 
98  13  27 

9997 
3050 
9710 
8721 
9646 
9573 

23 

Sun 

a  Pegasi 
Jupiter 

W. 
W. 
W. 

119  12  50 
74  12  51 
53  49  15 

2897 
2920 
9615 

120  45  13 
75  44  45 
55  27  50 

3876 
3894 
3596 

122  18    2 
77  17  11 
57    6  51 

3856 
2871 
3576 

123  51  17 
78  50    7 
58  46  19 

8835 
9848 
3556 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

9 

star's  Name 

P.  li. 

p.  L. 

p.  L. 

p.  L. 

^1 

and 

Midnigbt. 

of 

XVh. 

of 

XVlUh- 

of 

XXPi. 

of 

1^ 

8 

POBiUOD. 

K. 

Dur. 

Diff. 

Diff. 

Diff. 

Sun 

O         1        II 

43  57  44 

3056 

O          t        II 

42  28  41 

3066 

iS  59  50 

3076 

0          1        II 

39  31  11 

3086 

9 

Mors 

W. 

102  58  58 

2741 

104  34  44 

2748 

106  10  20 

8756 

107  45  46 

8764 

Spica 

M. 

56  16  34 

8804 

57  50  57 

8811 

59  25  11 

8817 

60  59  17 

8824 

Sun 

E 

32  10  53 

313J 

30  43  24 

3143 

29  16    6 

3153 

27  49    0 

3163 

15 

Sun 

W 

35  12  47 

3465 

36  33  50 

3467 

37  54  51 

3470 

39  15  49 

3471 

Jupiter 

E. 

36  50  14 

3137 

35  22  49 

3141 

33  55  29 

3145 

32  28  14 

3149 

a  Arietis 

E 

65  20  10 

3256 

63  55    7 

3264 

62  30  14 

3272 

61    5  30 

3880 

Aldebaran 

¥u 

96  38  36 

3068 

95    9  47 

3070 

93  41    1 

3073 

92  12  18 

3074 

16 

Sun 

W, 

46    0  17 

3476 

47  21    8 

34T7 

48  41  58 

3476 

50    2  49 

3475 

a  Arietb 

E. 

54    4  14 

33iM 

52  40  30 

3334 

51  16  58 

3344 

49  53  38 

3357 

Aldebaran 

E. 

84  49  14 

3081 

83  20  41 

3081 

81  52    8 

3081 

80  23  35 

3081 

17 

Sun 

W. 

56  47  27 

3465 

58    8  30 

3462 

59  29  37 

3458 

60  50  48 

3454 

Fomalbaut 

W. 

28  25  31 

4505 

29  29  19 

4375 

30  35    3 

4261 

31  42  32 

4102 

a  Arietis 

E. 

43    0  31 

3427 

41  38  45 

3445 

40  17  19 

3465 

38  56  16 

3488 

Aldebaran 

E. 

73    0  34 

3073 

71  31  51 

3069 

70    3    4 

3066 

68  34  13 

3064 

18 

Sun 

W. 

67  38    2 

34S6 

68  59  49 

3420 

70  21  43 

3412 

71  43  46 

3404 

Fomalbaut 

w. 

37  40  58 

3795 

38  56    5 

3742 

40  12    8 

3693 

41  29    3 

3647 

a  Arietis 

E. 

32  18  32 

3656 

31    0  58 

3707 

29  44  18 

3765 

28  28  39 

3832 

Aldebaran 

E. 

61    8  44 

3038 

59  39  18 

3032 

58    9  45 

3025 

56  40    3 

3018 

Pollux 

E. 

105    9  38 

3005 

103  41  22 

3087 

102  12  57 

3080 

100  44  23 

3072 

19 

Sun 

W. 

78  36  28 

3357 

79  59  34 

3346 

81  22  52 

3335 

82  46  23 

3323 

Fomalbaut 

W. 

48    4  53 

3461 

49  26    1 

3429 

50  47  45 

3399 

52  10    3 

3370 

a  Peg»isi 

w. 

35  48  34 

4137 

36  58  10 

4037 

38    9  13 

3956 

39  21  36 

3881 

Aldebaran 

E. 

49    9  11 

S975 

47  38  27 

2965 

46    7  31 

2955 

44  36  22 

8945 

Pollux 

E. 

93  19    1 

3028 

91  49  23 

3018 

90  19  33 

3008 

88  49  30 

8997 

20 

Sun 

W. 

89  47  36 

3257 

91  12  38 

3242 

92  37  57 

3227 

94    3  34 

3812 

Fomalbaut 

W. 

59    9  25 

3240 

60  34  47 

3216 

62    0  37 

3192 

63  26  56 

3169 

a  Pecasi 
Aldebaran 

W. 

45  40  45 

3587 

46  59  33 

3539 

48  19  14 

3493 

49  39  46 

3451 

E. 

36  57    3 

2884 

35  24  24 

2871 

33  51  28 

2857 

32  18  14 

2843 

Pollux 

E. 

81  15  44 

2939 

79  44  14 

2925 

78  12  27 

2912 

76  40  24 

2899 

21 

Sun 

W. 

101  16  24 

3129 

102  43  59 

3110 

104  11  56 

3092 

105  40  15 

3074 

Fomalbaut 

W. 

70  45  17 

3058 

72  14  18 

3037 

73  43  45 

3015 

75  13  39 

2994 

a  Pegasi 

W. 

56  33  48 

3263 

57  58  43 

3230 

59  24  17 

3198 

60  50  29 

3166 

Jupiter 
Pollux 

W. 

34  39    4 

2838 

36  12  43 

2890 

37  46  45 

2802 

39  21  10 

2784 

E. 

68  55  43 

2828 

67  21  51 

2812 

65  47  39 

2798 

64  13    8 

2783 

Mars 

E. 

109  39    4 

2695 

108    2  17 

2678 

106  25    7 

2661 

104  47  35 

2643 

22 

Sun 

W. 

113    7  36 

2977 

114  38  17 

2958 

116    9  23 

8938 

117  40  54 

2918 

a  Pegasi 

W. 

68  10  35 

3022 

69  40  20 

2996 

71  10  38 

2969 

72  41  29 

2945 

Jupiter 
Pollux 

W. 

47  19  16 

2692 

48  56    7 

2672 

50  33  24 

2654 

52  11    6 

2634 

E. 

56  15  33 

2706 

54  39    1 

2690 

53    2    8 

2676 

51  24  56 

2662 

Regulus 

E. 

91  43  45 

2G28 

90    5  28 

2609 

88  26  45 

2591 

86  47  37 

2572 

Mars 

E. 

96  33  54 

2553 

94  53  55 

2535 

93  13  31 

2517 

91  32  41 

2498 

23 

Sun 

W. 

125  24  59 

2815 

126  59    8 

2794 

128  33  44 

2773 

130    8  47 

2752 

a  Pegasi 

W. 

80  23  32 

2825 

81  57  27 

2803 

83  31  51 

2782 

85    6  43 

2760 

Jupiter 

W. 

60  26  14 

2537 

62    6  36 

2517 

63  47  25 

2498 

65  28  41 

2479 

18 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

Id 

star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  Ti. 

^1 

and 

Noon. 

of 

lllh- 

of 

Vlh. 

of 

JXii. 

of 

23 

Position. 

Diff. 

Dift 

Diff. 

Diff. 

a  Arietis 

W. 

O           1        II 

30  54  41 

3172 

O           1        II 

32  21  24 

3100 

O          1        II 

33  49  34 

3033 

O           1        II 

35  19    6 

297J 

PoUux 

E. 

49  47  25 

2646 

48    9  33 

2633 

46  31  23 

2620 

44  52  55 

2607 

Regulus 

E. 

85    8    4 

2^53 

83  28    5 

2534 

81  47  39 

2515 

80    6  47 

2497 

Mars 

E. 

89  51  25 

2479 

88    9  42 

2460 

86  27  33 

2441 

84  44  57 

2423 

24 

Jupiter 

W. 

67  10  24 

2459 

68  52  35 

2441 

70  35  12 

3423 

72  18  16 

2403 

a  Arietis 

W. 

43    3  57 

2735 

44  39  51 

2605 

46  16  37 

2659 

47  54  12 

2G25 

Pollux 

E. 

36  36  38 

2559 

34  56  46 

^55 

33  16  49 

2553 

31  36  50 

2553 

Regulus 

E. 

71  35  46 

2401 

69  52  12 

2383 

68    8  12 

2364 

66  23  45 

2345 

Mars 

E. 

76    5    5 

2336 

74  19  44 

2308 

72  33  56 

2289 

70  47  41 

2370 

25 

Jupiter 

W. 

81    0  16 

2313 

82  45  57 

2295 

84  32    4 

2279 

86  18  35 

S9G2 

a  Arietis 

W. 

56  13    5 

2477 

57  54  51 

2452 

59  37  12 

2437 

61  20    8 

9404 

Aldebaran 

W. 

22  34  30 

2257 

24  21  33 

2239 

26    9    2 

2223 

27  56  56 

2206 

Regulus 

E. 

57  34  51 

2256 

55  47  47 

2239 

54    0  17 

2223 

52  12  22 

2906 

Mai'd 

E. 

61  49  39 

2182 

60    0  44 

2165 

58  11  24 

2149 

56  21  39 

2133 

26 

Jupiter 
a  Arietis 

W 

95  17    1 

2188 

97    5  47 

2174 

98  54  54 

2161 

100  44  20 

2149 

W. 

70    2  38 

2304 

71  48  32 

2287 

73  34  50 

2273 

75  21  31 

2356 

Aldebaran 

W. 

37    2  19 

2132 

38  52  30 

2118 

40  43    1 

2106 

42  33  51 

2094 

Regulus 

E. 

43    6  57 

21^ 

41  16  46 

2118 

39  26  15 

2106 

37  35  25 

2094 

Mars 

E. 

47    7    5 

2061 

45  15    5 

2048 

43  22  46 

2036 

41  30    8 

2025 

Spica 

E. 

96  53  46 

2163 

95    4  22 

2149 

93  14  38 

2136 

91  24  34 

2194 

27 

a  Arietis 

W. 

84  20    1 

2197 

86    8  33 

2188 

87  57  18 

2180 

89  46  15 

2174 

Aldebaran 

W. 

51  52  24 

2042 

53  44  52 

2034 

55  37  33 

2027 

57  30  25 

2090 

Mars 

E. 

32    3    3 

1982 

30    9    1 

1977 

28  14  50 

1973 

26  20  33 

1968 

Spica 

E. 

82    9  59 

2074 

80  18  20 

2066 

78  26  29 

2059 

76  34  27 

2053 

28 

Aldebaran 

W. 

66  57    0 

1998 

68  50  37 

1996 

70  44  18 

1994 

7238    1 

1994 

Pollux 

W. 

24  20  20 

2307 

26    6  10 

2266 

27  53    0 

2232 

29  40  40 

2206 

Spica 

E. 

Q7  12  20 

2035 

65  19  40 

2034 

63  26  59 

2033 

61  34  17 

2035 

Antares 

E. 

113    1  11 

2067 

111    9  21 

2064 

109  17  26 

2061 

107  25  26 

2059 

Saturn 

E. 

119  46    8 

2030 

117  53  21 

2028 

116    0  30 

2026 

114    7  36 

2025 

29 

Aldebaran 

W. 

82    6  27 

2001 

83  59  59 

2006 

85  53  24 

2010 

87  46  42 

9016 

Pollux 

W. 

38  46  43 

2134 

40  36  50 

2138 

42  27    7 

2124 

44  17  29 

2129 

Spica 

E. 

52  11  38 

2053 

50  19  27 

2060 

48  27  26 

2068 

46  35  38 

9077 

Antares 

E. 

98    5  11 

2063 

96  13  14 

2066 

94  21  22 

2070 

92  29  37 

9075 

Saturn 

E. 

104  43  11 

2033 

102  50  28 

2036 

100  57  50 

2041 

99    5  19 

2046 

30 

Aldebaran 

W. 

97  10  49 

2052 

99    3    2 

2061 

100  55    1 

2071 

102  46  45 

2081 

Pollux 

W. 

53  29  28 

2132 

55  19  38 

2137 

57    9  40 

2144 

58  59  32 

2152 

Spica 

E. 

37  20  40 

2141 

35  30  44 

2159 

33  41  15 

2178 

31  52  15 

2201 

Antares 

E. 

83  13  16 

2113 

81  22  36 

2122 

79  32  11 

2133 

77  42    2 

2144 

Saturn 

E. 

89  45    8 

2082 

87  53  41 

2091 

86    2  28 

2101 

84  11  30 

2111   I 

Venus 

E. 

121    8  39 

2436 

119  25  55 

2445 

117  43  24 

2455 

116    1    8 

2466 

31 

Pollux 

W. 

68    5  39 

2200 

69  54    7 

2211 

71  42  18 

2224 

73  30  10 

2938 

Regulus 

W. 

31  52  43 

2140 

33  42  41 

2153 

35  32  20 

2166 

37  21  39 

2180 

Mars 

W. 

29  37  39 

2066 

31  29  30 

2077 

33  21    5 

2087 

35  12  24 

9099 

Antares 

E. 

68  35  49 

2209 

66  47  35 

2325 

64  59  44 

2340 

63  12  16 

9256 

Saturn 

E. 

75    0  50 

2170 

73  11  37 

2183 

71  22  44 

2197 

69  34  12 

2210 

Venus 

E. 

107  33  54 

2529 

105  53  21 

2543 

104  13    8 

2558 

102  33  15 

2573 

Sun 

E. 

131  51  30 

2449 

130    9    5 

2464 

128  27    1 

2478 

126  45  17 

2492 

XVIII. 
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GREENWICH  MEAN  TIME. 

% 

LUNAR  DISTANCES. 

9 

Star's  Name 

P.  L. 

p.  L. 

p.  L. 

P.  L. 

tl 

and 

Midnight 

of 

XVii. 

of 

XVIIIh. 

of 

XXPi. 

of 

23 

PoMitlon. 

Diff. 

Diff. 

Diff. 

Diff. 

a  Arietifl 

W. 

O          1        II 

36  49  53 

2917 

O           /         // 

38  21  50 

2866 

O           1        II 

39  54  53 

2819 

Oil! 

41  28  56 

2775 

Pollux 

E. 

43  14    9 

2595 

41  35    7 

2584 

39  55  50 

2574 

38  16  20 

2566 

Regulus 

E. 

78  25  29 

2477 

76  43  44 

2458 

75    1  32 

2439 

73  18  53 

2419 

Mors 

E. 

83    1  53 

24U3 

81  18  22 

2384 

79  34  24 

2364 

77  49  58 

2346 

24 

Jupiter 

W. 

74    1  47 

2384 

75  45  45 

2366 

77  30    9 

2348 

79  14  59 

2329 

a  ArietLs 

W. 

49  32  33 

2592 

51  11  39 

2561 

52  51  28 

2532 

54  31  57 

2504 

Pollux 

E. 

29  56  51 

2559 

28  17    0 

2569 

26  37  22 

2585 

24  58    7 

2610 

Regulus 

E. 

64  38  51 

2326 

62  53  30 

2309 

61    7  43 

2291 

59  21  30 

2973 

Mars 

E. 

69    0  58 

2352 

67  13  48 

2334 

65  26  11 

2216 

63  38    8 

9199 

25 

Jupiter 

W. 

88    5  31 

2246 

89  52  50 

2231 

91  40  31 

2216 

93  28  35 

9301 

a  Arietis 

W. 

63    3  37 

S38Si 

64  47  38 

2361 

66  32    9 

2340 

68  17  10 

9392 

Aldebaraii 

W. 

29  45  14 

2190 

31  33  56 

2175 

33  23    1 

2160 

35  12  29 

2145 

Regulus 

E. 

50  24    3 

2190 

48  35  20 

2175 

46  46  15 

2160 

44  56  47 

2145 

Mars 

E. 

54  31  30 

2117 

52  40  57 

2103 

50  50    2 

• 

2088 

48  58  44 

9074 

26 

Jupiter 

W 

102  34    4 

2137 

104  24    6 

2126 

106  14  25 

2116 

108    4  59 

2106 

a  Arietis 

W. 

77    8  35 

2943 

78  55  59 

2239 

80  43  43 

2218 

82  31  44 

2907 

Aldebaron 

W. 

44  25    0 

2082 

46  16  27 

2071 

48    8  11 

2061 

50    0  10 

9059 

Regulus 

E. 

35  44  16 

2083 

33  52  50 

2072 

32    1    7 

2061 

30    9    8 

9059 

Mars 

E. 

39  37  13 

2014 

37  44    1 

2005 

35  50  35 

1996 

33  56  55 

1989 

Spica 

E. 

89  34  12 

2113 

87  43  32 

2102 

85  52  36 

2092 

84    1  25 

9083 

27 

a  Arietis 

W. 

91  35  22 

2168 

93  24  38 

2163 

95  14    1 

2160 

97    3  29 

2157 

Aldebaran 

W. 

59  23  28 

2014 

61  16  40 

2009 

63  10    0 

2005 

65    3  27 

9001 

Mars 

E. 

24  26    9 

1968 

22  31  45 

1971 

20  37  25 

1977 

18  43  13 

1985 

Spica 

E. 

74  42  16 

2048 

72  49  56 

2043 

70  57  29 

2040 

69    4  57 

2037 

28 

Aldeliaraii 

W. 

74  31  45 

1994 

76  25  29 

1995 

78  19  11 

1996 

80  12  51 

1999 

Pollux 

W, 

31  28  59 

2184 

33  17  51 

2167 

35    7    9 

2153 

36  56  48 

2142 

Spica 

E. 

59  41  37 

2036 

57  48  59 

2039 

55  5(5  26 

2042 

54    3  58 

2048 

Antares 

E. 

105  33  23 

2058 

103  41  19 

2057 

101  49  14 

2059 

99  57  11 

2061 

Saturn 

E. 

112  14  40 

2025 

110  21  45 

2026 

108  28  51 

2027 

106  35  59 

2030 

29 

Aldebaran 

W. 

89  39  52 

2021 

91  32  53 

2028 

93  25  43 

2035 

95  18  22 

2043 

Pollux 

W. 

46    7  58 

2121 

47  58  22 

2122 

49  48  48 

2124 

51  39  10 

2127 

Spica 

E. 

44  44    3 

2087 

42  52  44 

2099 

41    1  43 

2111 

39  11    0 

2126 

Antares 

E. 

90  38    0 

2081 

88  46  32 

2088 

86  55  15 

2096 

85    4    9 

2104 

Saturn 

E. 

97  12  57 

2052 

95  20  43 

2059 

93  28  40 

2066 

91  36  48 

9073 

30 

Aldebaran 

W. 

104  38  14 

2091 

106  29  27 

2103 

108  20  22 

2U5 

110  10  59 

2126 

Pollux 

W. 

60  49  12 

2160 

62  38  40 

2169 

64  27  54 

2178 

66  16  54 

2188 

Spica 

E. 

30    3  49 

2226 

28  16    0 

2254 

26  28  53 

2287 

24  42  34 

2325 

Antares 

E. 

75  52  10 

2156 

74    2  36 

2169 

72  13  21 

2180 

70  24  25 

2195 

Saturn 

E. 

82  20  47 

2123 

80  30  21 

2134 

78  40  13 

2145 

76  50  22 

2157 

Venus 

E. 

114  19    7 

2478 

112  37  23 

2490 

110  55  56 

2502 

109  14  46 

2515 

31 

Pollux 

W. 

75  17  44 

2249 

77    4  58 

2262 

78  51  5ii 

2277 

80  38  26 

2291 

Regulus 

W. 

39  10  37 

2194 

40  59  14 

2208 

42  47  30 

ism 

44  35  24 

2237 

Mars 

W. 

37    3  25 

2111 

38  54    8 

2122 

40  44  33 

2136 

42  34  38 

2149 

Antares 

E. 

61  25  ]1 

2272 

59  38  31 

2389 

57  52  16 

2308 

56    6  28 

2326 

Saturn 

E. 

67  46    0 

2225 

65  58  10 

2239 

64  10  41 

2254 

62  23  34 

2270 

Venus 

E. 

100  53  43 

2588 

99  14  31 

2604 

97  35  41 

2630 

95  57  13 

2635 

Hu.v 

E. 

1-^5    3  5:^ 

2507 

123  22  50 

2523 

121  42    9 

2538 

120    1  49 

.      2554 

^o 


FEBRUARY,  1869. 


AT  GREENWICH  APPARENT  NOON. 


I 

9 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mod. 


Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mod. 

Tues, 

Wed. 

Thur. 

Frid. 

Sat. 

SU71. 

Moo. 


Tues.    16 


i 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 


THE  SUN'S 


Apparent 
Right  Aioension. 


17 

18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 


n   m   8 

21  0  50.98 
21  4  54.73 
21  8  57.67 

21  12  59.80 
21  17  1.12 
21  21  1.66 

21  25  1.42 
21  29  0.99 
21  32  58.57 

21  36  55.98 
21  40  52.61 
21  44  48.47 

21  48  43.57 
21  52  37.93 

21  56  31.53 

22  0  24.39 
22  4  16.51 
22  8  7.91 

22  11  58.60 
22  15  48.62 
22  19  37.96 

22  23  26.65 
22  27  14.69 
22  31  2.11 

22  34  48.94 
22  38  35.18 
22  42  20.87 

22  46  6.02 
22  49  50.67 


Diff.  for 
1  hour. 


10.172 
10.138 
10.105 

10.072 
10.0.39 
10.006 

9.973 
9.940 
9.908 

9.876 
9.844 
9.812 

9.781 
9.749 
9.719 

9.688 
9.658 
9.^^28 

9.599 
9.571 
9.543 

9.516 
9.490 
9.465 

9.440 
9.417 
9.394 

9.372 
9.351 


Apparent 
Declination. 


Diff.  for 
1  hour. 


S.16  59  44.5 
16  42  24.3 
16  24  46.5 

16  6  51.6 
15  48  40.0 
15  30  12.3 

15  11  28.9 
14  52  29.91 
14  33  15.6 

14  13  46.7 
13  54  4.0 
13  34     7.6 


13  13 
12  53 
12  32 


57.6 

34.8 
59.6 


12 
11 
11 


12 
51 
30 


11  8  43.4 
10  47  12.5 
10  25  31.7 

10  3  41.3 
9  41  41.9 
9  19  33.8 

8  57  17.3 
8  34  53.0 
8  12  21.1 

7  49  42.0 
S.  7  26  56.1 


42.96 
43.70 
44.42 

45.12 
45.81 
46.48 

47.13 
47.77 

48.38: 

48.98 
49.56; 
50.13 

50.67 
51.20 
51.71 


12.5]    52.20 

13.8|    52.67 

4.0     53.13 


53.57 
53.99 
54.40 

54.79 
55.16 
55.51 

55.85 
56.17 
56.48 

56.77 
57.05 


Semi- 
diameter. 


// 


6  15.95 

6  15.79 

6  15.63 

6  15.46 

6  15.29 

6  15.12 

6  14.94 

6  14.76 

6  14.57 

6  14.38 

G  14.19 

6  14.00 

6  13.80 

6  13.61 

6  13.41 

6  13.21 

6  13.00 

6  12.80 

6  12.59 

6  12.38 

6  12.16 

6  11.94 

6  11.71 

6  11.48 

6  11.25 

6  11.01 

6  10.77 

6  10.53 

6  10.28 


Sidereal 

Time 

of  the 

Seml- 

diometer 

passing 

the 
Merid- 
ian. 


68.23 
68.12 
68.00 

67.89 
67.77 
67.66 

67.54 
67.43 
67.31 

67.20 
67.09 
66.98 

66.87 
66.76 
66.66 

66.56 
66.46 
66.36 

66.27 
66.17 
66.08 

65.99 
65.90 
65.81 

65.72 
65.64 
65.56 

65.48 
65.41 


Equation  of 

Time, 

to  be 

added  to 

Apparent 

Time, 


m 


Dlff.  for 
1  hour. 


13  53.54   0.316 


14 
14 


0.72 
7.09 


14  12.65 
14  17.41 
14  21.39 

14  24.58 
14  26.99 
14  28.61 


14  29.46   0.020 


0.282 
0.249 

0.216 
0.183 
0.150 

0.117 
0.084 
0.052 


14  29.53 
14  28.84 

14  27.39 
14  25.19 
14  22.25 

14  18.57 
14  14.16 
14     9.02 

14  3.17 
13  56.65 
13  49.46 

13  41.62 
13  33.13 
13  24.02 

13  14.32 
13  4.04 
12  53.21 

12  41.84 
12  29.97 


0.012 
0.044 

0.076 
0.107 
0.137 

0.168 
0.198 
0.228 

0.257 
0.285 
0.313 

0.340 
0.366 
0.391 

0.416 
0.439 
0.462 

0.484 
0.504 


Mote.— Mean  Ttane  of  the  Semidiameter  paralng  may  be  found  by  iiubtracting  Or.19  Arom  the  Sidereal  Time. 


II. 


FEBRUARY^  1869. 


dl 


AT  GREENWICH  MEAN  NOON. 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon.  • 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 


5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 


THE  SUN'S 


AppcTtnt 
Right  Ascenaion. 


Dlff.  for 
1  hoar. 


h      m       a 

21  0  48.62 
21  4  52.36 
21     8  55.29 

21  12  67.41 
21  16  58.73 
21  20  59.27 

21  24  59.03 
21  28  58.00 
21  32  56.18 

21  36  53.59 
21  40  50.23 
21  44  46.10 

21  48  41.21 
21  52  35.58 


10.172 
10.138 
10.105 

10,072 
10.039 
10.006 

9.973 
9.940 
9.908 

9.876 
9.844 
9.812 

9.781 
9.749 


21  56  29.20     9.719 


22  0  22.08 
22  4  14.22 
22     8    5.64 

22  11  56.35 
22  15  46.39 
22  19  35.76 

22  23  24.48 
22  27  12.55 
22  31     0.00 

22  34  46.86 
22  38  33.13 
22  42  18.85 

22  46  4.04 
22  49  48.72 


9.688 
9.658 
9.688 

9.599 
9.571 
9.543 

9.516 
9.490 
9.465 

9.440 
9.417 
9.394 

9.378 
9.351 


Apparent 
Declination. 


s. 


/# 


6  59  54.5 

6  42  34.5 

6  24  57.0 

6  7    2.3 

5  48  50.9 

5  30  23.5 

5  11  40.3 

4  52  41.4 

4  33  27.3 

4  13  58.6 

3  54  16.0 

3  34  19.7 

3  14    9.8 

2  53  47.1 

2  33  12.0 

2  12  24.9 

1  51  26.3 

1  30  16.5 

1  8  56.0 

0  47  25.0 

0  25  44.2 


Diff.  for 
1  hoar. 


s. 


8  57  29.7 

8  35    5.3 

8  12  33.2 

7  49  54.0 

7  27    8.0 


48.96 
43.70 
44.48 

45.18 
45.81 
46.48 

47.13 
47.77 
48.38 

48.98 
49.56 
50.13 

50.67 
51.80 
51.71 

58.80 
58.67 
53.13 

53.57 
53.99 
54.40 


10  3  53.8  54.79 
9  41  54.3:  55.16 
9  19  46.2'  55.51 


55.85 
56.17 
56.48 

56.77 
57.05 


Equation  %t 
Time. 
to  be 
ntbtmeud 
Jrom 
Mean, 
Time, 


m 


3  53.47 

4  0.66 
4    7.03 

4  12.60 
4  17.36 
4  21.35 

4  24.55 
4  26.97 
4  28.60 

4  29.45 
4  29.54 
4  28.85 

4  27.41 
4  25.23 
4  22.29 

4  18.62 
4  14.21 
4    9.07 

4  3.23 
3  56.72 
3  49.53 

3  41.70 
3  33.22 
3  24.11 

3  14.42 
3  4.14 
2  53.31 

2  41.94 
2  30.07 


Diff.  for 
1  hoar. 


0.316 
0.888 
0.349 

0.816 
0.183 
0.150 

0.117 
0.084 
0.058 

0.080 
0.012 
0.044 

0.076 
0.107 
0.137 

0.168 
0.198 
0.888 

0.857 
0.885 
0.313 

0.340 
0.366 
0.391 

0.416 
0.439 
0.462 

0.484 
0.504 


l 


Note.— The  Semidiameter  for  Mean  Noon  may  be  annxmed  the  game  as  that  for  Apparoct  Noon. 


Sidereal 

Time, 

or 

lUght  Aicenalon 

of 

Mean  San. 


h      m       a 

20  46  55.15 
20  50  51.70 
20  54  48.26 

20  58  44.81 

21  2  41.37 
21  6  37.92 

21  10  34.48 
21  14  31.03 
21  18  27.58 

21  22  24.14 
21  26  20.69 
21  30  17.25 

21  34  13.80 
21  38  10.35 
21  42  6.91 

21  46  3.46 
21  50  0.01 
21  53  56.57 

21  57  53.12 

22  1  49.67 
22  5  46.23 

22  9  42.78 
22  13  39.33 
22  17  35.89 

22  21  32.44 
22  25  28.99 
22  29  25.54 

22  33  22.10 
22  37  18.65 


Diff.  for  1  hoar 
-|-9».8565 


529 


Fi^BRUARY,  1869. 


Ill 


AT  GREENWICH  MEAN  NOON. 


g 

.q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 


32 
33 
84 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 

46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 

59 
60 


THE  SUN^S 


True  LONGITXJPE. 


// 


312  44  24.5 

313  45  14.7 

314  46    4.0 

315  46  52.3 

316  47  39.7 

317  48  26.1 

318  49  11.5 

319  49  55.8 

320  50  39.0 

321  61  21.0 

322  52     1.7 

323  52  40.9 

324  53  18.5 

325  53  54.5 

326  54  28.9 

327  55     1.5 

328  55  32.3 

329  56     1.2 

330  56  28.2 

331  56  53.4 

332  57  16.7 

333  57  38.0 

334  57  57.4 

335  58  14.9 

336  58  30.6 

337  58  44.5 

338  58  56.6 

339  59    6.9 

340  59  15.6 


// 


44  ao.8 

45  20.9 

46  lOJ 

46  58.a 

47  45.5 

48  31.8 

49  17.1 

50  1.3 

50  44.4 

51  26.3 

52  6.8 

52  45.9 

53  23.4 

53  59.3 

54  33.6 

55  6.1 

55  36.8 

56  5.6 

56  32.5 

56  57.6 

57  20.8 

57  42.0 

58  1.3 
58  18.7 

58  34.3 

58  48.1 

59  0.1 


59 
59 


10.3 
18.9 


Dlff.  tof 
1  hour. 


52.11 
52.07 
52.03 

51.99 
51.95 
51.91 

51.87 
51.83 
51.78 

51.73 
61.67 
61.61 

51.54 
51.47 
51.40 

51.33 
51.25 
51.17 

51.09 
51.01 
50.93 

50.85 
50.77 
50.69 

50.62 
50.54 
50.47 

50.40 
50.33 


LATITUDE 


tt 


4-0.31 
0.38 
0.42 

0,42 
0.89 
0.34 

0.27 

0.17 

+0.05 

—0.09 
0.22 
0.35 

0.46 
0.56 
0.65 

0.71 
0.74 
0.74 

0.71 
0.63 
0.54 

0.44 
0.32 
0.18 

—0.04 

+0.09 

0.20 

0.30 

+0.38 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9937467 
.9938175 
.9938904 

.9939652 
.9940419 
.9941202 

.9942000 
.9942812 
.9943636 

.9944472 
.9945318 
.9946174 

,9947041 
.9947918 
.9948806 

.9949705 
.9950615 
.9951538 

.9952475 
.9953426 
.9954393 

.9955377 
.9956378 
.9957396 

.9958433 
.9959487 
.9960559 

.9961650 
9.9962757 


Diff.  for 
1  hour. 


29.0 

29.9- 

30.7 

31.5 
32.2 
32.9 

33.5 
34.1 
34.6 

35.1 
35.4 
35.9 

36.3 
36.7 
37.2 

37.7 
38.2 
38.7 

39.3 
39.9 
40.6 

41.3 
42.0 
42.7 

43.5 
44.2 
45.0 

45.7 
46.3 


Mean  Time 

of 
Sidereal  Oh. 


m 


3  12  33.22 
3  8  37.31 
3  4  41.40 

3  0  45.49 
2  56  49.59 
2  52  53.68 

2  48  57.77 
2  45  1.86 
2  41  5.95 

2  37  10.05 
2  33  14.14 
2  29  18.23 

2  25  22.33 
2  21  26.42 
2  17  30.51 

2  13  34.60 
2  9  38.69 
2  5  42.78 

2  1  46.87 
1  57  50.96 
1  53  55.05 

1  49  i59.15 
1  46  3.24 
1  42  7.33 

1  38  11.43 
1  34  15.52 
1  30  19.61 

1  26  23.71 
1  22  27.80 


Note  :  A  correBponds  to  the  true  equinox  of  the  date,  A'  to  the  mean  eqnhiox  of  January  Od. 


Diff.  for  1  hour 
— 9«.830 


IV. 


FEBRUARY,  1869 


d3 


GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN    PASSAGE. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  honr. 

Midnight 

Diff.  for 
1  hour. 

Diff.  for 
1  honr. 

1 

16  15.9 

16    9.4 

59  35.2 

-1.94 

59  ll'.3 

-2.03 

h       m 

16  47.2 

m 
2.13 

d 

19.7 

2 

16    2.7 

15  55.9 

58  46.6 

2.07 

58  21.6 

2.07 

17  37.8 

2.10 

20.7 

3 

15  49.1 

15  42.5 

57  56.8 

2.04 

57  32.6 

1.98 

18  28.1 

2.10 

21.7 

4 

15  36.2 

15  30.2 

57     9.3 

1.89 

56  47.2 

1.79 

19  18.5 

2.10 

22.7 

5 

15  24.5 

15  19.2 

56  26.3 

1.68 

56     6.9 

1.56 

20    9.0 

2.10 

23.7 

6 

15  13.3 

15    9.8 

55  48.8 

1.44 

55  32.3 

1.32 

20  59.5 

2.09 

24.7 

7 

15    5.6 

15     1.9 

55  17.1 

1.20 

55     3.4 

1.09 

21  49.5 

2.06 

25.7 

8 

14  58.6 

14  55.6 

54  51.0 

0.97 

54  40.0 

0.86 

22  38.5 

2.01 

26.7 

9 

14  52.9 

14  50.6 

54  30.3 

0.75 

54  22.0 

0.64 

23  26.1 

1.95 

27.7 

10 

14  48.7 

14  47.1 

54  14.8 

0.55 

54    8.8 

0.45 

6 

28.7 

11 

14  45.8 

14  44.8 

54    4.0 

0.35 

54    0.4 

0.25 

0  12.2 

1.88 

29.7 

12 

14  44.1 

14  43.8 

53  58.0 

-0.15 

53  56.8 

-^.04 

0  56.6 

1.82 

0.9 

13 

14  43.8 

14  44.4 

53  57.0 

+0.09 

53  58.9 

+0.22 

1  39.7 

1.78 

1.9 

14 

14  45.3 

14  46.6 

54    2.3 

0.35 

54    7.3 

0.49 

2  21.9 

1.75 

2.9 

15 

14  48.5 

14  50.8 

54  14.0 

0.64 

54  22.6 

0.80 

3    3.9 

1.76 

3.9 

16 

14  53.7 

14  57.1 

54  33.2 

0.97 

54  45.9 

1.14 

3  46.2 

1.79 

4.9 

17 

15     1.1 

15     5.7 

55    0.6 

1.31 

55  17.4 

1.49 

4  29.8 

1.86 

5.9 

18 

15  10.9 

15  16.6 

55  36.3 

1.66 

55  57.3 

1.83 

5  15.4 

1.95 

6.9 

19 

15  22.9 

15  29.6 

56  20.3 

2.00 

56  45.2 

2.14 

6    3.6 

2.08 

7.9 

20 

15  36.9 

15  44.4 

57  11.7 

2.26 

57  39.5 

2.36 

6  55.1 

2.21 

8.9 

21 

15  52.3 

16    0.2 

58    8.2 

2.41 

58  37.4 

2.42 

7  49.9 

2.35 

9.9 

22 

16    8.1 

16  15.8 

59     6.4 

2.38 

59  34.5 

2.28 

8  47.8 

2.45 

10.9 

23 

16  23.0 

16  29.6 

60     1.1 

2.12 

60  25.4 

1.89 

9  47.6 

2.50 

11.9 

24 

16  35.4 

16  40.1 

60  46.6 

1.61 

61     4.0 

1.27 

10  47.8 

2.49 

12.9 

25 

16  43.6 

16  45.9 

61  17.0 

0.89 

61  25.2 

+0.47 

11  47.3 

2.44 

13.9 

26 

16  46.8 

16  46.2 

61  28.4 

+0.05 

61  26.4 

-0.38 

12  45.1 

2.37 

14.9 

27 

16  44.3 

16  41.0 

61  19.3 

-0.80 

61     7.4 

1.18 

13  41.0 

2.30 

15.9 

28 

16  36.6 

16  31.1 

60  51.0 

1.52 

60  30.8 

1.81 

14  35.3 

2.24 

16.9 

29 

16  24.7 

16  17.7 

60    7.4 

2.05 

59  41.6 

2.22 

15  28.4 

2.20 

17.9 

30 

16  10.2 

16    2.4 

59  14.1 

2.33 

58  45.7 

2.38 

16  20.8 

2.18 

18.9 

31 

15  54.6 

15  46.9 

58  16.9 

2.39 

57  48.4 

2.34 

17  12.8 

2.16 

19.9 

32I 

15  39.3 

15  32.1 

57  20.6 

-2.26 

56  54.1 

-2.15 

18    4.6 

2.15 

20.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

I>eclinatIon. 

DIff. 
forlm. 

Honr. 

Right  Aseension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

MONDAY  1. 

WEDNESDAY  3. 

h      m     8 

8 

O         1         // 

II 

h     m     8 

8 

O         /         // 

n 

0 

12  59  29.15 

S.3448 

S.   1  30  27.5 

12.150 

0 

14  45  32.57 

2.1897 

S.  10  28    1.6 

9.889 

1 

13    1  43.78 

SJMS7 

1  42  35.8 

12.187 

1 

14  47  43.94 

2.1894 

10  37  52.9 

9.S21 

2 

13    3  58.28 

9.S406 

1  54  42.7 

12.1(6 

2 

14  49  55.30 

2.1892 

10  47  40.1 

9.752 

3 

13    6  12.65 

2.2385 

2    6  48.1 

12.076 

3 

14  52    6.65 

2.1690 

10  57  23.1 

9.683 

4 

13    8  26.90 

ujssm 

2  18  51.9 

12.049 

4 

14  54  17.99 

2.1889 

11    7    1.9 

9.612 

5 

13  10  41.03 

2.2345 

2  30  54.0 

12.022 

5 

14  56  29.31 

2.1887 

11  16  36.5 

9.541 

6 

13  12  55.04 

2.23S6 

2  42  54.5 

lli)93 

6 

14  58  40.63 

2.1686 

11  26    6.9 

9.470 

7 

13  15    8.94 

2i2307 

2  54  53.2 

lli)63 

7 

15    0  51.94 

2.1885 

11  35  32.9 

9.397 

8 

13  17  22.73 

2.2289 

3    6  50.0 

11.931 

8 

15    3    S^6 

2.1884 

11  44  54.6 

9.324 

9 

13  19  36.41 

2.2371 

3  18  44.9 

11.889 

9 

15    5  14.57 

2.1864 

11  54  11.9 

9.251 

10 

13  21  49.99 

2.2254 

3  30  37.8 

11.886 

10 

15    7  25.87 

2.1884 

12    3  24.7 

9.176 

11 

13  24    3.46 

2Jfti37 

3  42  28.7 

11.631 

11 

15    9  37.17 

2.1884 

12  12  33.1 

9.101 

12 

13  26  16.83 

2.2220 

3  54  17.5 

11.795 

12 

15  11  48.47 

^.1884 

12  21  36.9 

9.026 

13 

13  28  30.10 

2.2204 

4    6    4.1 

11.758 

13 

15  13  59.77 

2.1884 

12  30  36.2 

8.950 

14 

13  30  43.28 

2J2188 

4  17  48.5 

11.721 

14 

15  16  11.08 

2.1885 

12  39  31.0 

8.874 

15 

13  32  56.36 

2.2173 

4  29  30.6 

11.682 

15 

15  18  22.39 

2.1886 

12  48  21.1 

8.796 

16 

13  35    9.35 

2J2158 

4  41  10.3 

11.642 

16 

15  20  33.71 

2J887 

12  57    6.5 

8.718 

17 

13  37  22.26 

2^2144 

4  52  47.6 

11.601 

17 

15  22  45.03 

2.1888 

13    5  47  J3 

8.640 

18 

13  39  35.08 

2J9130 

5    4  22.5 

11.560 

18 

15  24  56.36 

2.1889 

13  14  23.4 

8.561 

19 

13  41  47.82 

2JJ117 

5  15  54.8 

11.517 

19 

15  27    7.70 

2.1890 

13  22  54.7 

8.481 

20 

13  44    0.48 

2.2104 

5  27  24.5 

11.473 

20 

15  29  19.05 

2.1692 

13  31  21.2 

8.401 

21 

13  46  13.07 

2.2091 

5  38  51.6 

11.429 

21 

15  31  30.41 

2.1694 

13  39  42.8 

8.320 

22 

13  48  25.58 

2J9079 

5  50  16.0 

11.383 

22 

15  33  41.78 

2.1896 

13  47  59.6 

8J£» 

23 

13  50  38.02 

2J2067 

S.  6    1  37.6 

11.336 

23 

15  35  53.16 

2.1898 

S.13  56  11.5 

8.157 

TU 

ESDA 

Y  2. 

TH 

URSD. 

^Y  4. 

0 

13  52  50.39 

fijxes 

S.  6  12  56.4 

11.289 

0 

15  38    4.55 

2.1900 

S.  14    4  18.5 

8.075 

1 

13  55    2.69 

2JM)45 

6  24  12.3 

lliMO 

1 

15  40  15.96 

211902 

14  12  20.5 

7.992 

2 

13  57  14.93 

2.2a')5 

6  35  25.2 

11.191 

2 

15  42  27.38 

2.1905 

14  20  17.5 

7.908 

3 

13  59  27.11 

2.2025 

6  46  35.2 

11.141 

3 

15  44  38.82 

2.1907 

14  28    9.5 

7.824 

4 

14    1  39.23 

2.2015 

6  57  42.1 

11.090 

4 

15  46  50.27 

2.1910 

14  35  56.4 

7.740 

5 

14    3  51.29 

fLsme 

7    8  45.9 

11.037 

5 

15  49    1.74 

2.1912 

14  43  38.3 

7.655 

6 

14    6    3.30 

2.1997 

7  19  46.6 

10.984 

6 

15  51  13.22 

2.1915 

14  51  15.0 

7.569 

7 

14    8  15.25 

2.1968 

7  30  44.1 

10.931 

7 

15  53  24.72 

2.1918 

14  58  46.6 

7.483 

8 

14  10  27.15 

2.1980 

7  41  38.3 

10.876 

8 

15  55  36.23 

2.1921 

15    6  13.0 

7.397 

9 

14  12  39.01 

2.1972 

7  52  29.2 

10.830 

9 

15  57  47.76 

2.1924 

15  13  34.2 

7.310 

10 

14  14  50.82 

2.1965 

8    3  16.7 

10.763 

10 

15  59  59.31 

2.1927 

15  20  50.2 

7J)Ss» 

11 

14  17    2.59 

2.1958 

8  14    0.8 

10.706 

11 

16    2  10.88 

2.1930 

15  28    0.9 

7.134 

12 

14  19  14.31 

2.1951 

8  24  41.5 

10.648 

12 

16    4  22.46 

2.1932 

15  35    6.3 

7.04C 

13 

14  21  26.00 

2.1945 

8  35  18.6 

10.589 

13 

16    6  34.06 

2.1935 

15  42    6.4 

6.957 

14 

14  23  37.65 

2.1939 

8  45  52.2 

10.529 

14 

16    8  45.68 

2.1938 

15  49    1.1 

6.867 

15 

14  25  49.27 

2.1933 

8  56  22.2 

10.463 

15 

16  10  57.32 

2.1941 

15  55  50.5 

6.778 

16 

14  28    0.85 

2.1928 

9    6  48.5 

10.407 

16 

16  13    8.98 

2.1944 

16    2  34.5 

6.688 

17 

14  30  12.40 

2.1923 

9  17  11.1 

10.345 

17 

16  15  20.65 

2.1947 

16    9  13.1 

6.598 

18 

14  32  23.92 

2.1918 

9  27  29.9 

10^282 

18 

16  17  32.34 

2.1950 

16  15  46.2 

6.507 

19 

14  34  35.42 

2.1914 

9  37  45.0 

10.219 

19 

16  19  44.05 

2.1952 

16  22  13.9 

6.415 

20 

14  36  46.89 

2.1910 

9  47  56.2 

10.154 

20 

16  21  55.77 

2.1955 

16  28  36.1 

6.324 

21 

14  38  58.34 

2.1906 

9  58    3.5 

10.089 

21 

16  24    7.51 

2.1958 

16  34  52.8 

6.2U3 

22 

14  41    9.77 

2.1903 

10    8    6.9 

10.023 

22 

16  26  19.27 

2.1961 

16  41    3.9 

6.140 

23 

14  43  21.18 

2.1900 

10  18    6.3 

9.956 

23 

16  28  31.04 

2.1963 

16  47    9.5 

6.047 

24 

14  45  32.57 

2.1897 

S.  10  28    1.6 

9.889 

24 

16  30  42.83 

2.1966 

S.  16  53    9.5 

5.953 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aflcension. 

DIff. 
for  1  m. 

Declination. 

Ditr. 

for  1  m. 

Hour. 

Right  AsoenBlon. 

DIff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

F] 

RffiA^ 

'  5. 

SUNDAY  7. 

h       IS       8 

8 

O        t          II 

II 

h     m     8 

B 

O         /           // 

II 

0 

16  30  42.83 

3.1966 

S.  16  53    9.5 

5JX& 

0 

18  16    9.12 

9.1878 

S.  19  46  44.5 

1J221 

1 

16  32  54.63 

9.1969 

16  59    3.9 

5.860 

1 

18  18  20.36 

9.1869 

19  47  54.7 

1.190 

2 

16  35    6.45 

S.1971 

17    4  52.7 

5.766 

2 

18  20  31.55 

2.1860 

19  48  58.9 

1.090 

3 

16  37  18.28 

S.1973 

17  10  35.8 

5.679 

3 

18  22  42.69 

9.1851 

19  49  57.1 

0.920 

4 

16  39  30.13 

2.1976 

17  16  13.3 

5.577 

4 

18  24  53.77 

9.1849 

19  50  49.3 

0^19 

5 

16  41  41.99 

8.1978 

17  21  45.1 

5.489 

5 

18  27    4.79 

9.1832 

19  51  35.5 

0.719 

6 

16  43  53.86 

3.1980 

17  27  11.2 

5.387 

6 

18  29  15.75 

2.1892 

19  52  15.6 

0.619 

7 

16  46    5.74 

9.1989 

17  32  31.6 

5.299 

7 

18  31  26.65 

2.1819 

19  52  49.7 

0.519 

8 

16  48  17.64 

9.1983 

17  37  46.3 

5.196 

8 

18  33  37.49 

2.1801 

19  53  17.9 

0.419 

9 

16  50  29.55 

9.1985 

17  42  55.2 

5.100 

9 

18  35  48.27 

9.1790 

19  53  40.1 

0^19 

10 

16  52  41.47 

2.1987 

17  47  58.3 

5.004 

10 

18  37  58.98 

9.1779 

19  53  56.3 

0J220 

11 

16  54  53.39 

9.1988 

17  52  55.7 

4.907 

11 

18  40    9.62 

2.1767 

19  54    6.5 

0.190 

12 

16  57    5.32 

9.1989 

17  57  i7J2 

4.810 

12 

18  42  20.19 

9.1755 

19  54  10.7 

0.021 

13 

16  59  17J26 

2.1991 

18    2  32.9 

4.713 

13 

18  44  30.68 

9.1743 

19  54    9.0 

0.078 

14 

17    1  29.21 

2.1999 

18    7  12.8 

4.616 

14 

18  46  41.10 

9.1730 

19  54    1.3 

0.177 

15 

17    3  41.16 

2.1999 

18  11  46.8 

4.518 

15 

18  48  51.44 

9.1717 

19  53  47.7 

0.276 

16 

17    5  53.12 

2.1993 

18  16  15.0 

4.490 

16 

18  51     1.70 

9.1704 

19  53  28.2 

0.374 

17 

17    8    5.07 

2.1993 

18  20  37.3 

4.322 

17 

18  53  11.88 

9.1690 

19  53    2.8 

0.479 

18 

17  10  17.03 

2.1993 

18  24  53.7 

4.294 

18 

18  55  21.98 

9.1676 

19  52  31.5 

0.570 

19 

17  12  28.99 

2.1993 

18  29    4.2 

4.126 

19 

18  57  32.00 

9.1669 

19  51  54.3 

0.668 

20 

17  14  40.94 

2.1999 

18  33    8.8 

4.027 

20 

18  59  41.93 

9.1647 

19  51  11.3 

0.766 

21 

17  16  52.89 

9.1999 

18  37    7.5 

3.928 

21 

19    1  51.77 

9.1639 

19  50  22.4 

0.863 

22 

17  19    4.84 

9.1991 

18  41    0.2 

3.829 

22 

19    4    1.52 

9.1617 

19  49  27.7 

0.961 

23 

17  21  16.78 

9.1990 

S.  18  44  47.0 

3.730 

23 

19    6  11.18 

9.1601 

S.  19  48  27.1 

1.058 

SA7 

:^urdj? 

LY  6. 

M< 

3NDA 

Y  8. 

0 

17  23  28.72 

9.1989 

S.  18  48  27.8 

3.630 

0 

19    8  20.74 

9.1585 

S.  19  47  20.8 

1.155 

1 

17  25  40.65 

9.1987 

18  52    2.6 

3.531 

1 

19  10  30.20 

9.1569 

19  46    8.6 

1J251 

2 

17  27  52.57 

9.1986 

18  55  31.5 

3^431 

2 

19  12  39.57 

9.1553 

19  44  50.7 

1JM7 

3 

17  30    4.48 

9.1984 

18  58  54.4 

3.331 

3 

19  14  48.84 

9.1536 

19  43  27.0 

1.443 

4 

17  32  16.37 

9.1989 

19    2  11.3 

3J239 

4 

19  16  58.00 

9.1519 

19  41  57.5 

1.539 

5 

17  34  28.25 

9.1979 

19    5  22.2 

3.139 

5 

19  19    7.06 

2.1501 

19  40  22.3 

1.634 

6 

17  36  40.12 

9.1977 

19    8  27.1 

3.039 

6 

19  21  16.01 

2.1484 

19  38  41.4 

1.729 

7 

17  38  51.97 

9.1974 

19  11  26.0 

9.931 

7 

19  23  24.86 

2.1466 

19  36  54.8 

1.894 

8 

17  41    3.80 

9.1970 

19  14  18.9 

9.831 

8 

19  25  33.60 

2.1447 

19  35    2.6 

1.918 

9 

17  43  15.61 

9.1967 

19  17    5.8 

9.731 

9 

19  27  42.23 

2.1429 

19  33    4.7 

9.019 

10 

17  45  27.40 

9.1963 

19  19  46,7 

9.631 

10 

19  29  50.75 

2.1410 

19  31     1.2 

9.106 

11 

17  47  39.17 

9.1959 

19  22  21.5 

9.530 

11 

19  31  59.15 

2.1391 

19  28  52.0 

9.199 

12 

17  49  50.91 

9.1954 

19  24  50.3 

9.429 

12 

19  34    7.44 

2.1371 

19  26  37.2 

9.999 

13 

17  52    2.62 

9.1949 

19  27  13.0 

9.329 

13 

19  36  15.61 

2.1351 

19  24  16.9 

9.385 

14 

17  54  14.30 

9.1944 

19  29  29.7 

9i298 

14 

19  38  23.66 

2.1331 

19  21  51.0 

9.477 

15 

17  56  25.95 

9.1939 

19  31  40.4 

9.197 

15 

19  40  31.58 

2.1311 

19  19  19.6 

9.569 

16 

17  58  37.57 

9.1934 

19  33  45.0 

9.097 

16 

19  42  39.38 

2.1291 

19  16  42.7 

9.661 

17 

18    0  49.15 

9.1998 

19  35  43.6 

1.996 

17 

19  44  47.06 

2.1270 

19  14    0.3 

9.752 

18 

18    3    0.70 

9.1999 

19  37  36.1 

1.825 

18 

19  46  54.62 

2.1249 

19  11  12.5 

9.843 

19 

18    5  12.21 

9.1915 

19  3J)  22.6 

1.725 

19 

19  49    2.05 

2.1228 

19    8  19.2 

9.933 

20 

18    7  23.68 

9.1908 

19  41    3.1 

1.694 

20 

19  51    9.35 

2.1206 

19    5  20.5 

3.093 

21 

18    9  35.11 

9.1901 

19  42  37.5 

1.593 

21 

19  53  16.52 

2.1184 

19    2  16.4 

3.113 

22 

18  11  46.49 

9.1894 

19  44    5.9 

1.493 

22 

19  55  23.56 

2.1169 

18  59    7.0 

3J202 

23 

18  13  57.83 

2.1886 

19  45  28.2 

1.399 

23 

19  57  30.47 

2.1140 

18  55  52.2 

3J290 

24 

18  16    9.12 

9.1878 

S.  19  46  44.5 

1.291 

24 

19  59  37.25 

2.1118 

S.  18  52  32.1 

3.379 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  ABcensIon. 

Diff. 

for  1  m. 

Dedination. 

Diff. 

forlm. 

Hoar. 

Right  AscenBion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

TU 

ESDA 

Y  9. 

THURSDAY  11. 

h     m     B 

8 

O         1           II 

II 

h      m     8 

8 

O         1          II    \          II             \ 

0 

19  59  37.25 

2.1118 

S.  18  52  32.1 

3.379 

0 

21  38    8.15 

1.9906 

S.  14  38    6.0 

7.012 

1 

20    1  43.89 

2.1095 

18  49    6.7 

3.467 

1 

21  40    7.51 

1.9881 

14  31    3.4 

7.073 

2 

20    3  50.39 

2.1073 

18  45  36.1 

3.554 

2 

21  42    6.72 

1.9855 

14  23  57.2 

7a34 

3 

20    5  56.76 

2.1049 

18  42    0.2 

3.641 

3 

21  44    5.77 

1.9630 

14  16  47.3 

7.195 

4 

20    8    2.99 

2.1026 

18  38  19.1 

3.728 

4 

21  46    4.68 

1.9805 

14    9  33.8 

7J»5 

5 

20  10    9.07 

2.1003 

18  34  32.9 

3.814 

5 

21  48    3.43 

1.9780 

14    2  16.7 

7.314 

6 

20  12  15.02 

2.0980 

18  30  41.5 

3.899 

6 

21  50    2.03 

1.9755 

13  54  56.1 

.  7J72 

7 

20  14  20.83 

20956 

18  26  45.0 

3.984 

7 

21  52    0.49 

1.9730 

13  47  32.0 

7.430 

8 

20  16  26.49 

2.0932 

18  22  43.4 

4.069 

8 

21  53  58.80 

1.9706 

13  40    4.5 

7.486 

9 

20  18  32.01 

2.0908 

18  18  36.8 

4.152 

9 

21  55  56.96 

1.9681 

13  32  33.5 

7.M5 

10 

20  20  37;)8 

B.0884 

18  14  25.1 

4.236 

10 

21  57  54.97 

1.9657 

13  24  59.1 

7.601 

11 

20  22  42.61 

2.0859 

18  10    8.4 

4.320 

11 

21  59  52.84 

1.9633 

13  17  21.4 

7.656 

12 

20  24  47.69 

2.0834 

18    5  46.7 

4.403 

12 

22    1  50.57 

1.9609 

13    9  40.4 

7.711 

13 

20  26  52.62 

2.0810 

18    1  20.1 

4.485 

13 

22    3  48.15 

1.9585 

13    1  56.1 

7.765 

14 

20  28  57.40 

2.0785 

17  56  48.6 

4.566 

14 

22    5  45.59 

1.9561 

12  54    8.6 

7.819 

15 

20  31    2.04 

2.0760 

17  52  12.2 

4.647 

15 

22    7  42.89 

1.9538 

12  46  17.9 

7.872 

16 

20  33    6.52 

2.0734 

17  47  30.9 

4.738 

16 

22    9  40.04 

1.9514 

12  38  24.0 

7.924 

17 

20  35  10.85 

2.0709 

17  42  44.8 

4.808 

17 

22  11  37.06 

1.9491 

12  30  27.0 

7.976 

18 

20  37  15.02 

2.0684 

17  37  54.0 

4.887 

18 

22  13  33.94 

1.9469 

12  22  26.9 

8.037 

19 

20  39  19.05 

2.0658 

17  32  58.4 

4.966 

19 

22  15  30.68 

1.9446 

12  14  23.8 

8.077 

20 

20  41  22.92 

2.0633 

17  27  58.0 

5.045 

20 

22  17  27.29 

1.9423 

12    6  17.7 

8.127 

21 

20  43  26.64 

2.0607 

17  22  53.0 

5a23 

21 

22  19  23.76 

1.9401 

11  58    8.6 

8.176 

22 

20  45  30.21 

2.0581 

17  17  43.3 

5J200 

22 

22  21  20.10 

1.9379 

11  49  56.5 

8.235 

23 

20  47  33.62 

2.0555 

S.  17  12  29.0 

6J377 

23 

22  23  16.31 

1.9357 

S.ll  41  41.5 

8.273 

WED 

NESD. 

AY  10. 

FI 

IIDAY 

12. 

0 

20  49  36.88 

2.0530 

S.  17    7  10.0 

5.354 

0 

22  25  12.39 

1.9336 

S.11  33  23.7 

8.321 

1 

20  51  39.98 

2.0504 

17    1  46.5 

5.429 

1 

22  27    8.;M 

1.9315 

11  25    3.0 

8.368 

2 

20  53  42.93 

2.0478 

16  56  18.5 

5J)04 

2 

22  29    4.16 

1.9393 

11  16  3J>.6 

8.414 

3 

20  55  45.72 

2.0452 

16  50  46.0 

5.579 

3 

22  30  59.86 

1.9373 

11     8  13.4 

6.459 

4 

20  57  48.35 

2.04S6 

16  45    9.0 

5.a'>;) 

4 

22  32  55.43 

1.9251 

10  59  44.5 

8.504 

5 

20  59  50.83 

2.0400 

16  39  27.6 

5.727 

5 

22  34  50.88 

1.9331 

10  51  12.9 

8.548 

0 

21    1  53.15 

2.0374 

16  33  41.8 

5.800 

6 

22  36  46.20 

1.9311 

10  42  38.7 

8.592 

7 

21    3  55.31 

2.0348 

16  27  51.6 

5.873 

7 

22  38  41.40 

1.9191 

10  34    1.9 

8.635 

8 

21    5  57.32 

2.0322 

16  21  57.1 

5.944 

8 

22  40  36.49 

1.9171 

10  25  22.5 

8.677 

9 

21    7  59.17 

2.0095 

16  15  58.3 

6.015 

9 

22  42  31.46 

1.9153 

10  16  40.6 

6.719 

10 

21  10    0.86 

2.0269 

16    9  55.3 

6.086 

10 

22  44  26.31 

1.9133 

10    7  56.2 

6.760 

11 

21  12    2.40 

2.0Q43 

16    3  48.0 

6.156 

11 

22  46  21.05 

1.9114 

9  59    9.4 

8.801 

12 

21  14    3.78 

2.0217 

15  57  36.6 

6J225 

12 

22  48  15.67 

1.9096 

9  50  20.2 

8.841 

13 

21  16    5.00 

2.0191 

15  51  21.1 

6.294 

13 

22  50  10.19 

1.9077 

9  41  28.6 

8.880 

14 

21  18    6.06 

2.0164 

15  45    1.4 

6.362 

14 

22  52    4.60 

1.9059 

9  32  34.6 

8.919 

15 

21  20    6.97 

2.0iyb 

15  38  37.6 

6.430 

15 

22  53  58.90 

1.9041 

9  23  38.3 

8.957 

16 

21  22    7.72 

2.011 12 

15  32    9.8 

6.497 

m 

22  55  5J110 

1.9024 

9  14  39.8 

8.994 

17 

21  24    8.32 

2.00b6 

15  25  38.0 

6.563 

17 

22  57  47.19 

1.9007 

9    5  39.0 

9.031 

18 

21  26    8.76 

2.0060 

15  19    2.2 

6.629 

18 

22  59  41.18 

1.8991 

8  56  36.0 

9.067 

19 

21  28    9.04 

2.0035 

15  12  22.5 

6.695 

19 

23    1  35.07 

1.6974 

8  47  30.9 

9.103 

20 

21  30    9.17 

2.0009 

15    5  38.9 

6.760 

20 

23    3  28.87 

1.8958 

8  38  23.7 

9.138 

21 

21  32    9.15 

1.9983 

14  58  51.4 

6.824 

21 

23    5  22.57 

1.8943 

8  29  14.4 

9.172 

22 

21  34    8.97 

1.9957 

14  52    0.0 

6.887 

22 

23    7  16.18 

1.8927 

8  20    3.0 

9.206 

23 

21  36    8.64 

1.9932 

14  45    4.9 

6.950 

23 

23    9    9.6J) 

1.8913 

8  10  49.6 

9J239 

24 

21  38    8.15 

1.9906 

S.  14  38    6.0 

7.012 

24 

23  11    3.11 

1.8898 

S.   8    1  34.3 

9J773 

Till. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoenidon. 

Diff. 
for  1  m. 

Declination. 

Diir. 

forlm. 

Hour. 

Right  Asoension. 

DIff. 

for  Im. 

DocUnation. 

Diff. 
for  l-m. 

SAT 

URDA 

Y  13. 

MONDAY  15. 

0 

h     m     8 

23  11    3.11 

8 

S.  ^    134'.3 

1       /. 
9J272 

0 

h     m      8 

0  40  46.33 

1.8646 

S.  0  10  24.7 

10.133 

1 

23  12  56.45 

1.8883 

7  52  17.0 

9J304 

1 

0  42  38.22 

1.8652 

S.  0    0  16.6 

10.136 

2 

23  14  49.70 

1.8869 

7  42  57.8 

9.335 

2 

0  44  30.15 

1.8658 

N.  0    9  51.7 

10.139 

3 

23  16  42.87 

1.88f»5 

7  33  36.8 

9.966 

3 

0  46  22.11 

1.8664 

0  20    0.1 

10.141 

4 

23  18  35.96 

1.8841 

7  24  13.9 

9.396 

4 

0  48  14.11 

1.8671 

0  30    8.6 

10.143 

5 

23  20  28.97 

1.8828 

7  14  49.3 

9.425 

5 

0  50    6.16 

1.8678 

0  40  17J2 

10.144 

6 

23  22  21.90 

1.8815 

7    5  22.9 

9.454 

6 

0  51  58.25 

1.8686 

0  50  25.9 

10.144 

7 

23  24  14.76 

1.8803 

6  55  54.8 

9.483 

7 

0  53  50.39 

1.8694 

1    0  34.6 

10.144 

8 

23  26    7.54 

1.8791 

6  46  25.0 

9.511 

8 

0  55  42.58 

1.8703 

1  10  43.2 

10.143 

9 

23  28    0.25 

1.8779 

6  36  53.6 

9.538 

9 

0  57  34.83 

1.8712 

1  20  51.8 

10.142 

10 

23  29  52.89 

1.8768 

6  27  20.5 

9.564 

10 

0  59  27.13 

1.8722 

1  31    0.3 

10.140 

11 

23  31  45.46 

1.8757 

6  17  45.9 

9.590 

11 

1     1  19.49 

1.8732 

1  41    8.7 

10.138 

12 

23  33  37i)7 

1.8747 

6    8    9.7 

9.615 

12 

1    3  11.92 

1.8743 

1  51  16.9 

10.135 

13 

23  35  30.42 

1.8737 

5  58  32.0 

9.640 

13 

1    5    4.41 

1.8755 

2    1  24.9 

10.131 

14 

23  37  22.81 

1.8727 

5  48  52.9 

9.664 

14 

1    6  56.97 

1.8766 

2  11  32.6 

10.127 

15 

23  39  15.14 

1.8718 

5  39  12.3 

9.687 

15 

1    8  49.60 

1.8778 

2  21  40.1 

10.122 

16 

23  41    7.42 

1.8709 

5  29  30.4 

9.710 

16 

1  10  42.31 

1.8792 

2  31  47.3 

10.116 

17 

23  42  59.a5 

1.8700 

5  19  47.1 

9.733 

17 

1  12  35.10 

1.8804 

2  41  54.1 

10.110 

18 

23  44  51.83 

1.8692 

5  10    2.5 

9.755 

18 

1  14  27.96 

1.8818 

2  52    0.5 

10.103 

19 

23  46  43.96 

1.8684 

5    0  16.6 

9.T76 

19 

1  16  20.91 

1.8892 

3    2    6.5 

10.096 

.  20 

23  48  36.04 

1.8677 

4  50  29.4 

9.796 

20 

1  18  13.95 

1.8847 

3  12  12.0 

10.088 

21 

23  50  28.08 

1.8670 

4  40  41.0 

9.816 

21 

1  20    7.08 

1.8862 

3  22  17.1 

10.079 

22 

23  52  20.08 

1.8664 

4  30  51.5 

9U«5 

22 

1  22    0.30 

1.8878 

3  32  21.6 

10.070 

23 

23  54  12.04 

1.8658 

S.  4  21    OJB 

9.854 

23 

1  23  53.61 

1.8894 

N.  3  42  25.6 

10.061 

SU 

NDAY 

14. 

- 

TU 

ESDA 

Y  16. 

0 

23  56    3.97 

i.86na 

S.  4  11    9.0 

9.873 

0 

1  25  47.02 

1.8911 

N.  3  52  28.9 

10.051 

1 

23  57  55.86 

1.8646 

4    1  16.1 

9.890 

1 

1  27  40.54 

1.8928 

4    2  31.6 

10.040 

2 

23  59  47.72 

1.8641 

3  51  22.2 

9.907 

2 

1  29  34.16 

l.&)46 

4  12  33.7 

10.028 

3 

0    1  39.56 

1.8637 

3  41  27.3 

9.923 

3 

1  31  27.89 

1.8964 

4  22  35.0 

10.016 

4 

0    3  31.37 

1.8633 

3  31  31.4 

9.939 

4 

1  33  21.73 

1.8983 

4  32  35.6 

10.003 

5 

0    5  23.16 

1.8630 

3  21  34.5 

9.954 

5 

1  35  15.68 

1.9002 

4  42  35.4 

9.989 

6 

0    7  14.93 

1.8827 

3  11  36.8 

9.969 

6 

1  37    9.75 

1.9022 

4  52  34.3 

9.975 

7 

0    9    6.68 

1.8624 

3    1  38.2 

9.983 

7 

1  39    3.94 

1.9042 

5    2  32.4 

9.961 

8 

0  10  58.42 

IJBtm 

2  51  38.8 

9.996 

8 

1  40  58.25 

lft063 

5  12  29.6 

9.945 

9 

0  12  50.14 

1.8620 

2  41  38.6 

10.009 

9 

1  42  52.69 

1.9084 

5  22  25.9 

9.929 

10 

0  14  41.86 

1.8618 

2  31  37.7 

10.022 

10 

1  44  47J26 

1.9106 

5  32  21.1 

9.912 

11 

0  16  33.57 

1.8617 

2  21  36.0 

10.034 

11 

1  46  41.96 

1.9128 

5  42  15.3 

9.895 

12 

0  18  25.27 

1.8617 

2  11  33.7 

10.045 

12 

1  48  36.79 

1.9151 

5  52    8.5 

9.878 

13 

0  20  16.97 

1.8617 

2    1  30.7 

10.055 

13 

1  50  31.76 

1.9174 

6    2    0.6 

9.859 

14 

0  22    8.67 

1.8617 

1  51  27.1 

10.065 

14 

1  52  26.87 

1.9198 

6  11  51.6 

9.840 

15 

0  24    0.38 

1^18 

I  41  22.9 

10.074 

15 

1  54  22.13 

1.9222 

6  21  41.4 

9.820 

16 

0  25  52.09 

1.8619 

1  31  18.2 

10.083 

16 

1  56  17.54 

1.9947 

6  31  29.9 

9.600 

17 

0  27  43.81 

1.8621 

1  21  12.9 

10.091 

17 

1  58  13.09 

1.92'/2 

6  41  17.2 

9.779 

18 

0  29  35.54 

1.8623 

1  11    7.2 

10.099 

18 

2    0    8.80 

1.9298 

6  51    3.2 

9.756 

19 

0  31  27.29 

1.8626 

1     1     1.0 

10.106 

19 

2    2    4.67 

1.9324 

7    0  47.8 

9.733 

20 

0  33  19.05 

1.8629 

0. 50  54.4 

10.113 

20 

2    4    0.70 

1.9351 

7  10  31.1 

9.710 

!  21 

0  a5  10.83 

1.8632 

0  40  47.5 

10.118 

21 

2    5  56.89 

1.9378 

7  20  12.9 

9.686 

22 

0  37    2.64 

1.8696 

0  30  40.2 

10.124 

22 

2    7  53.24 

1.9406 

7  29  53.3 

9.661 

23 

0  38  54.47 

1.8641 

0  20  32.6 

10.129 

23 

2    9  49.76 

1.9435 

7  39  32.2 

9.636 

24 

0  40  46.33 

1.8646 

S.  0  10  24.7 

10.133 

24 

2  11  46.45 

1.9463 

N.  7  49    9.5 

9.610 

^8 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

Right  Ascennion. 

Dlff. 
for  1  m. 

Declination. 

Diir. 

for  1  m. 

Honr. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

1 

D«f. 
for  1  m. 

WED 

NESD 

AY  17. 

FRIDAY 

19. 

h     m     8 

8 

O         1        II 

// 

h    m     8 

8 

O         1          II 

// 

0 

2  11  46.45 

1.9463 

N.  7  49    9.5 

9.610 

0 

3  49  25.44 

2.1391 

N.14  46  15.1 

7.460 

1 

2  13  43^ 

1.9493 

7  58  45.3 

9.582 

1 

3  51  33.94 

2.1441 

14  53  40.8 

7.395 

2 

2  15  40.36 

1.9533 

8    8  19.4 

9.555 

2 

3  53  42.73 

2.1490 

15    1    2.5 

7.329 

3 

2  17  37.59 

1.9553 

8  17  51.9 

9.527 

3 

3  55  51.83 

2.1541 

15    8  20.2 

7JJ61 

4 

2  19  35.00 

1.9564 

8  27  22.7 

9.498 

4 

3  58    1.23 

2.1592 

15  15  33.9 

7.193 

5 

2  21  32.59 

1J)615 

8  36  51.7 

9.469 

5 

4    0  10.93 

2.1643 

15  22  43.4 

7.124 

6 

2  23  30.37 

1.9647 

8  46  18.9 

9.439 

6 

4    2  20.94 

2.1694 

15  29  48.7 

7.053 

7 

2  25  28.35 

1.9679 

8  55  44.3 

9.408 

7 

4    4  31.26 

2.1745 

15  36  49.8 

6.982 

8 

2  27  26.52 

1.9712 

9    5    7.8 

9.376 

8 

4    6  41.88 

2.1796 

15  43  46.6 

6.910 

9 

2  29  24.89 

1.9745 

9  14  29.4 

9.343 

9 

4    8  52.81 

2.1848 

15  50  39.0 

6.837 

10 

2  31  23.46 

1.9779 

9  23  49.0 

9.310 

10 

4  11    4.06 

2.1900 

15  57  27.0 

6.763 

11 

2  33  22.24 

1.9813 

9  33    6.6 

9.276 

11 

4  13  15.62 

2.1953 

16    4  10.5 

6.688 

12 

2  35  21.22 

1.9848 

9  42  22.2 

9J242 

12 

4  15  27.49 

2Ja0O5 

16  10  49.5 

6.612 

13 

2  37  20.41 

1.9883 

9  51  35.7 

9J207 

13 

4  17  39.68 

2J8058 

16  17  24.0 

6.535 

14 

2  39  19.82 

1M19 

10    0  47.0 

9.170 

14 

4  19  52.19 

2JB111 

16  23  53.8 

6.458 

15 

2  41  19.44 

1.9955 

10    9  56.1 

9.133 

15 

4  22    5.01 

2J2164 

16  30  18.9 

6.379 

16 

2  43  19.28 

1.9992, 

10  19    3.0 

9.095 

16 

4  24  18.15 

2^2217 

16  36  39.2 

6.299 

17 

2  45  19.34 

2.0029 

10  28    7.6, 

9.057 

17 

4  26  31.61 

2.2270 

16  42  54.7 

6.218 

18 

2  47  19.63 

3.0066 

10  37    9.9 

9.018 

18 

4  28  45.39 

SJ£J23 

16  49    5.4 

6.196 

19 

2  49  20.14 

2.0105 

10  46    9.8 

8.978 

19 

4  30  59.49 

2^2376 

16  55  11.1 

6.053 

20 

2  51  20.88 

2.0143 

10  55    7.2 

8.937 

20 

4  33  13.91 

2J2430 

17     1  11.8 

5.970 

21 

2  53  21.85 

2.0182 

11    4    2.2 

8.895 

21 

4  35  28.65 

2.2484 

17    7    7.5 

5.885 

22 

2  55  23.06 

2^X221 

11  12  54.6 

8.853 

22 

4  37  43.71 

2J3537 

17  12  58.0 

5.799 

23 

2  57  24.51 
THl 

2.0261 

1B.SDA 

N.11  21  44.5 
lY  18. 

8.810 

23 

4  39  59.10 
SAT 

2.2591 
VBJ)A 

N.17  18  43.3 
lY  20. 

5.712 

0 

2  59  26.20 

2.0302 

N.ll  30  31.8 

6.766 

0 

4  42  14.81 

2J3646 

N.17  24  23.4 

5.694 

1 

3    1  28.13 

S.0343 

11  39  16.5 

8.721 

1 

4  44  30.84 

2Ji699 

17  29  58.2 

5.535 

2 

3    3  30.31 

2.0384 

11  47  58.4 

8.676 

2 

4  46  47.19 

2.2753 

17  35  27.7 

5.446 

3 

3    5  32.75 

2.0425 

11  56  37.6 

8.630 

3 

4  49    3.87 

2J2806 

17  40  51.7 

5.355 

4 

3    7  35.43 

2.0467 

12    5  14.0 

8.582 

4 

4  51  20.87 

2J2860 

17  46  10.3 

5J263 

5 

3    9  38.36 
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13  28    9.79 

2.3054 

4    6  58.2 

12J239 

23 

11  37  32.06 

2.4126 

5  47  12.7 

12.477 

23 

13  30  28.06 

2.3038 

4  19  11.4 

12.199 

24 

11  39  56.73 

2.4098 

N.  5  34  43.1 

12.509 

24 

13  32  46.24 

2.3023 

S.  4  31  22.1 

19.158 
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d  b  m 

<C   Last  Quarter, 3  4  56.1 

#  New  Moon, 11  1  63.9 

3>   First  Quarter, 19  5  6.1 

O  Full  Moon, 26  0  4.6 


d         h 

C  Apogee, 12     16.3 

C  Perigee, .      26       1.4 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

^3 

Stor'H  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

^1 

and 

Noon. 

of 

UJh. 

of 

Vlh- 

of 

Kh. 

of 

1 

Position. 

Diff. 

DiflF. 

Diff. 

Dlill 

PoUux 

W. 

O           /         // 

82  24  39 

aso6 

84  id  30 

2320 

O           1        II 

85  56    0 

9335 

O           /         II 

87  41    8 

9351 

RegiiluB 

W. 

46  22  56 

22f>3 

48  10    6 

2968 

49  56  53 

9983 

51  43  18 

9398 

■ 

Mars 

w. 

44  24  23 

3163 

46  13  47 

9176 

48    2  51 

2190 

49  51  33 

9205 

Antores 

E. 

54  21    7 

9346 

52  36  14 

9365 

50  51  49 

9386 

49    7  54 

9407 

Saturn 

E. 

60  36  50 

2285 

58  50  28 

9300 

57    4  29 

2316 

55  18  53 

9X» 

Venus 

E. 

94  19    6 

9652 

92  41  21 

9669 

91    3  59 

9685 

89  26  59 

9702 

a  Aquilee 

E. 

101  19    5 

2798 

99  44  35 

9809 

98  10  19 

9819 

96  36  16 

9831 

Sun 

E. 

118  21  51 

9571 

116  42  15 

9587 

115    3    2 

9604 

113  24  12 

9690 

2 

Pollux 

W. 

96  21    6 

9431 

98    3  57 

9447 

99  46  25 

9464 

101  28  29 

3480 

Regulus 

W. 

60  29  38 

2377 

62  13  46 

9394 

63  57  30 

9409 

65  40  52 

3196 

Mors 

W. 

58  49  38 

2278 

60  36  10 

2293 

62  22  20 

9308 

64    8    8 

9323 

Antares 

E. 

40  36  14 

9527 

38  55  38 

2554 

37  15  40 

9583 

35  36  22 

9614 

Saturn 

E. 

46  36  44 

9414 

44  53  29 

9430 

43  10  37 

9447 

41  28    9 

2465 

Yenua 

E. 

81  27  44 

2789 

79  53    2 

2806 

78  18  42 

9834 

76  44  45 

9842 

a  AquilflB 

E. 

88  50  13 

9904 

87  17  59 

9991 

85  46    7 

9940 

84  14  39 

9959 

Sun 

E. 

105  15  42 

9705 

103  39    9 

9792 

102    2  58 

9739 

100  27  10 

9756 

3 

Regulus 

W. 

74  12    5 

9503 

75  53  14 

9518 

77  34    2 

9533 

79  14  29 

9548 

Mars 

W. 

72  51  42 

9397 

74  35  21 

9412 

76  18  39 

9426 

78    1  37 

9440 

Spica 

W. 

•  21  26  37 

2730 

23    2  37 

2717 

24  38  54 

9708 

26  15  23 

9709 

Saturn 

E. 

33    1  50 

9550 

31  21  46 

2568 

29  42    7 

9585 

28    2  52 

9604 

Venus 

E. 

69    0  35 

9927 

67  28  51 

9944 

65  57  28 

9962 

64  26  27 

9978 

a  Aquilee 

E. 

76  43  36 

3066 

75  14  45 

3091 

73  46  24 

3116 

72  18  34 

3147 

Sun 

E. 

92  33  46 

2841 

91    0  11 

9857 

89  26  57 

9873 

87  54    4 

9889 

4 

Regulus 

W. 

87  31  38 

9621 

89  10    5 

9935 

90  48  13 

9648 

92  26    3 

9661 

Mars 

W. 

86  31  29 

2509 

88  12  30 

9522 

89  53  13 

9S35 

91  33  37 

9548 

Spica 

W. 

34  18  12 

2716 

35  54  30 

9722 

37  30  40 

9rjo 

39    6  40 

9737 

Venus 

E. 

56  56  24 

3057 

55  27  22 

3073 

53  58  39 

9088 

52  30  15 

3103 

a  Aquilas 

E. 

65    7  34 

3288 

63  43    8 

3320 

62  19  20 

3355 

60  56  12 

3392 

Sun 

E. 

80  14  43 

2968 

78  43  50 

2082 

77  13  15 

2997 

75  42  59 

3013 

5 

Regulus 

W. 

100  30  49 

9725 

102    6  56 

2737 

103  42  47 

2748 

105  18  23 

9760 

Mars 

W. 

99  51  20 

9609 

101  30    3 

9620 

103    8  31 

9632 

104  46  43 

9649 

Spica 
Venus 

W. 

47    3  58 

2782 

48  38  50 

2791 

50  13  30 

2800 

51  47  58 

9809 

E. 

45  12  40 

3174 

43  46    0 

3188 

42  19  36 

3901 

40  53  28 

3314 

a  Aquilfie 

E. 

54  11  32 

3603 

52  53    1 

3653 

51  35  24 

3708 

.   50  18  45 

3764 

Sun 

E. 

68  16    1 

3081 

66  47  28 

3093 

65  19  10 

3105 

63  51    7 

3119 

6 

Regulus 

W. 

113  12  44 

2813 

114  46  55 

2tt» 

116  20  53 

2832 

117  54  39 

9842 

Mars 

W. 

112  54    8 

2694 

114  30  56 

2704 

116    7  31 

9713 

117  43  54 

9723 

Spica 

W. 

59  37  20 

9854 

61  10  38 

9863 

62  43  44 

9871 

64  16  40 

9880 

Antares 

VV. 

16    5  35 

3678 

17  22  45 

3549 

18  42  15 

3449 

20    3  36 

3373 

Venus 

E. 

33  46  32 

3275 

32  21  51 

3287 

30  57  24 

3999 

29  33  11 

3310 

a  Aquila? 

E. 

44  11  40 

4121 

43    1  59 

4211 

41  53  43 

4309 

40  46  59 

4418 

Sun 

E. 

56  34  35 

3177 

55    7  58 

3187 

53  41  33 

8198 

52  15  21 

3908 

7 

Spica 

W. 

71  58  40 

2920 

73  30  34 

2927 

75    2  19 

2935 

76  33  54 

9943 

Antares 

W. 

27    6  55 

3175 

28  33  34 

3156 

30    0  36 

3140 

31  27  57 

3128 

Saturn 

W. 

18  30  54 

2969 

20    1  46 

2969 

21  32  38 

2970 

23    3  28 

9972 

Sun 

E. 

45    7  17 

3355 

43  42  13 

3264 

42  17  19 

3273 

40  52  36 

3281 

8 

Spica 

W. 

84    9  39 

2975 

85  40  23 

2981 

87  10  59 

2986 

88  41  29 

• 

2993 
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• 

LUNAR  DISTANCES 

• 

u 

Stor'n  Nomo 

P.  L. 

p.  L. 

p.  L. 

P.  L. 

ll 

and 

Midnight.  - 

of 

XVh. 

of 

XVIIIh^ 

of 

XXIh. 

of 

i 

Position. 

1 

Diir. 

Diff. 

Dlff. 

Diff. 

Pollux 

W. 

O          1         II 

89  25  53 

2367 

O           1        It 

91  10  15 

2389 

O           1         /< 

92  54  15 

2398 

O           1        II 

94  37  52 

3415 

Regulus 

W. 

53  29  20 

2314 

55  14  59 

9330 

57    0  15 

3346 

58  45    8 

3362 

• 

Mars 

w. 

51  39  53 

S219 

53  27  52 

9334 

55  15  29 

2349 

57    2  44 

3263 

Antares 

E. 

47  24  29 

3439 

45  41  36 

9453 

43  59  15 

9475 

42  17  27 

3500 

Saturn 

E. 

53  33  41 

52348 

51  48  52 

9364 

50    4  26 

3380 

48  20  23 

8397 

Venus 

E. 

87  50  22 

3719 

86  14    8 

9737 

84  38  17 

9754 

83    2  49 

3772 

a  AquilflR 

E. 

95    2  28 

3843 

93  28  56 

9857 

91  55  42 

9873 

90  22  48 

9887 

Sun 

E. 

111  45  44 

9(07 

110    7  39 

9654 

108  29  57 

9671 

106  52  38 

9688 

2 

Pollux 

W. 

103  10  11 

9497 

104  51  29 

9513 

106  32  24 

9530 

108  12  56 

3546 

Regulus 

W. 

C7  23  50 

9441 

6^    6  27 

3456 

70  48  42 

9479 

72  30  35 

9488 

Mars 

W. 

65  53  34 

3338 

67  38  38 

3353 

69  23  21 

9368 

71    7  42 

8388 

Antares 

E. 

33  57  46 

3648 

32  19  56 

3684 

30  42  55 

9793 

29    6  46 

3767 

Saturn 

E. 

39  46    6 

3481 

38    4  26 

3498 

36  23  10 

3515 

34  42  18 

9533 

Venus 

E. 

75  11  11 

3859 

73  37  59 

3876 

72    5    9 

3893 

70  32  41 

9910 

a  Aquilse 

E. 

82  43  35 

3978 

81  12  55 

3999 

79  42  41 

3033 

78  12  55 

3043 

Sun 

E. 

98  51  45 

3773 

97  16  42 

8791 

95  42    2 

3807 

94    7  43 

9824 

3 

Regulus 

W. 

80  54  35 

3563 

82  34  21 

8578 

84  13  46 

9599 

85  52  52 

9607 

Mars 

W. 

79  44  15 

3454 

81  26  33 

9468 

83    8  31 

9489 

84  50  10 

9496 

Spica 

W. 

27  52    0 

9701 

29  28  38 

9709 

31    5  15 

2707 

32  41  46 

3710 

Saturn 

E. 

26  24    2 

3033 

24  45  37 

9641 

23    738 

9660 

21  30    5 

9689 

Venus 

E. 

62  55  46 

9994 

61  25  26 

3010 

59  55  26 

3086 

58  25  45 

3049 

a  AquiliB 

E. 

70  51  15 

3168 

69  24  28 

3197 

67  58  15 

3Sfii6 

66  32  37 

3257 

Sun 

E. 

86  21  31 

9005 

84  49  19 

9991 

83  17  27 

9937 

81  45  55 

9953 

4 

Regulus 

W. 

94    3  35 

3675 

95  40  49 

9687 

97  17  46 

9700 

98  54  26 

9713 

Mars 

W. 

93  13  44 

3561 

94  53  33 

9573 

96  33    5 

9585 

98  12  21 

9597 

Spica 
Venus 

W. 

40  42  31 

9746 

42  18  10 

2754 

43  53  38 

9763 

45  28  54 

9779 

E. 

51     2    9 

3118 

49  34  21 

3139 

48    6  50 

3146 

46  39  36 

3161 

a  Aquils 

E. 

59  33  46 

3430 

58  12    3 

3470 

56  51    5 

3519 

55  30  54 

3556 

Sun 

E. 

74  13    1 

3096 

72  43  20 

3040 

71  13  57 

3054 

69  44  51 

3067 

5 

Regulus 

W. 

106  53  44 

3771 

108  28  50 

9789 

110    3  41 

9799 

111  38  19 

9809 

Mars 

W. 

106  24  41 

9653 

108    2  24 

9664 

109  39  52 

9674 

111  17    7 

9684 

Spica 
Venus 

W. 

53  22  14 

3818 

54  56  18 

9896 

56  30  10 

9836 

58    3  51 

284r> 

E. 

39  27  35 

3237 

38    1  58 

3939 

36  36  35 

3353 

35  11  27 

3i63 

a  Aquilee 

E. 

49    3    5 

3895 

47  48  29 

3891 

46  35    0 

3961 

45  22  42 

4038 

Sun 

E. 

62  23  20 

3131 

60  55  48 

3143 

59  28  30 

3154 

58    1  26 

3165 

6 

Regulus 

W. 

119  28  12 

3853 

121    1  33 

9860 

122  34  43 

3869 

124    7  41 

2877 

Mars 

W. 

119  20    4 

3733 

120  56    2 

9740 

122  31  49 

3749 

124    7  24 

2757 

Spica 

W. 

65  49  25 

9888 

67  21  59 

9896 

68  54  23 

3904 

70  26  37 

9919 

Antares 

W. 

21  26  23 

3313 

22  50  19 

3366 

24  15  10 

3329 

25  40  45 

3199 

Venus 

E. 

28    9  11 

3331 

26  45  24 

3339 

25  21  50 

3344 

23  58  29 

3355 

a  Aquilee 

E. 

39  41  54 

4536 

38  38  34 

4666 

37  37    6 

4811 

36  37  39 

4971 

Sun 

E. 

50  49  21 

3318 

49  23  33 

3238 

47  57  57 

3337 

46  32  32 

3946 

7 

Spica 

W, 

78    5  20 

9949 

79  36  37 

3955 

81    7  46 

3963 

82  38  47 

9969 

Antares 

W. 

32  55  33 

3118 

34  23  21 

3110 

35  51  18 

3103 

37  19  24 

3097 

Saturn 

W. 

24  34  10 

9976 

26    4  59 

3980 

27  35  38 

3983 

29    6  12 

2088 

Sun 

E. 

39  28    2 

3388 

38    3  37 

3297 

36  39  22 

3305 

35  15  16 

;«i2 

8 

Spica 

W. 

90  11  50 

9999 

91  42    4 

3005 

1 

93  12  10 

3013 

94  42    8 

2010 

— J 
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GREENWICH  MEAN  TIME. 

f 

LUNAR  DISTANCES 

• 

Id 

Star's  Name 

P.  L. 

p.  L. 

p.  L, 

1 

1 

P.  u 

^1 

and 

Noon. 

of 

lil*»- 

of 

Vlh. 

of 

IXJ^ 

of 

8 

Poaitioii. 

Diff. 

Diff. 

Diff. 

Diff. 

Antares 

W. 

O           1        II 

38  47  37 

3095 

0       1      II 

40  15  53 

3099 

0       1     II 

41  44  12 

3090 

0        1       II 

43  12ai 

3087 

Saturn 

W. 

30  36  40 

ii9iU 

32    7    3 

9997 

33  37  20 

3001 

35    7  32 

300t5 

Sun 

E. 

33  51  18 

3319 

32  27  28 

3395 

31    3  46 

3339 

29  40  12 

3339 

13 

Sun 

W. 

20  53  11 

3463 

22  14  17 

3469 

23  35  24 

3469 

24  56  31 

3461 

a  Arietis 

E. 

51  32  11 

:«<7 

50    8  42 

3348 

48  45  26 

3360 

47  22  24 

3374 

Aldebaran 

E. 

82    8    9 

3075 

80  39  29 

3074 

79  10  48 

3074 

77  42    7 

3074 

14 

Sun 

W. 

31  42  22 

34S4 

33    3  37 

3459 

34  24  55 

3450 

35  46  15 

3446 

. 

a  Arietis 

E. 

40  31  3() 

3463 

39  10  31 

3488 

37  49  53 

a'llS 

36  29  45 

3544 

Aldebaran 

E. 

70  18  30 

3069 

68  49  42 

3065 

67  20  50 

3065 

65  51  57 

.1061 

Pollux 

E. 

114  12    4 

3131 

112  44  32 

3198 

ill  16  56 

3194 

109  49  16 

3190 

15 

Sun 

W. 

42  33  50 

3499 

43  55  34 

3494 

45  17  23 

3419 

46  39  18 

3414 

Aldebaran 

E. 

58  26  38 

3045 

56  57  21 

3041 

55  27  59 

3036 

53  58  31 

3032 

Pollux 

E. 

102  29  46 

3100 

101    1  36 

3096 

99  33  21 

3091 

98    5    0 

3085 

16 

Sun 

W. 

53  30  31 

3382 

54  53    8 

3374 

56  15  54 

3366 

57  38  49 

.1358 

Aldebaran 

E. 

46  29  36 

3003 

44  59  26 

9996 

43  29    8 

9989 

41  58  41 

9961 

Pollux 

E. 

90  41  30 

3055 

89  12  25 

3048 

87  43  12 

3042 

86  13  50 

3034 

Mars 

E. 

122  53  51 

a875 

121  21    0 

9808 

119  48    0 

9861 

118  14  51 

9853 

17 

Sun 

W. 

64  35  56 

3311 

65  59  56 

3300 

67  24    7 

3988 

68  48  32 

39n 

Jupiter 
Aldebaran 

W. 

19  59  58 

3067 

21  28  48 

3051 

22  57  58 

3035 

24  27  27 

3090 

E. 

34  23  5:3 

9938 

32  52  22 

9997 

31  20  38 

9917 

29  48  41 

2907 

Pollux 

E. 

78  44  35 

999"^ 

77  14  12 

9983 

75  43  38 

9973 

74  12  52 

9963 

Mars 

E. 

110  26  2i) 

9810 

108  52  14 

9801 

107  17  47 

9791 

105  43    7 

9780    1 

Regulus 

E. 

114  32  36 

9938 

113    1    5 

9997 

111  29  20 

9917 

109  57  23 

9906 

18 

Sun 

W. 

75  54    9 

3913 

77  20    3 

3199 

78  46  13 

3185 

80  12  40 

3170 

Jupiter 
Pollux 

W. 

31  59  39 

9945 

33  31     1 

9930 

35    2  42 

9914 

36  34  4;i 

9899 

E. 

66  35  49 

9911 

65    3  44 

9900 

63  31  25 

2888 

61  58  51 

9876 

Mars 

E. 

97  46  14 

9794 

96  10    6 

9711 

94  33  41 

2699 

92  57    0 

9686 

Regulus 

E. 

102  14    4 

9^(8 

100  40  38 

9835 

99    6  55 

9891 

97  32  54 

9808 

19 

Sun 

W. 

87  29  32 

3091 

88  57  53 

3orj 

90  26  35 

3056 

91  55  38 

3039 

Jupiter 

W. 

44  19  44 

9890 

45  53  46 

9803 

47  28  10 

2786 

49    2  56 

9769 

a  Arietis 

W. 

27    7  15 

3555 

28  26  39 

3458 

29  47  50 

3373 

31  10  37 

3997 

Pollux 

E. 

54  12  14 

,     2817 

52  38    8 

2805 

51    3  4<) 

9799 

49  29    8 

2781 

Mars 

E. 

84  49    0 

;     9615 

83  10  26 

9601 

81  31  32 

9585 

79  52  17 

9570 

Regulus 

E. 

89  38  20 

9735 

88    2  26 

9719 

86  26  11 

2703 

84  49  35 

2687 

20 

Sun 

W. 

99  26  2J> 

9946 

100  57  50 

9997 

102  29  a4 

9906 

104    1  43 

9888 

Jupiter 

W. 

57    2  27 

9681 

58  39  33 

9663 

60  17    3 

9644 

61  54  58 

9695 

a  Arietis 

W. 

38  5M  16 

'     3009 

39  54  17 

9964 

41  25  15 

2999 

42  57    6 

9883 

Pollux 

E. 

41  32  15 

9797 

»)  56  11 

2719 

38  19  56i 

2710 

36  43  30 

2704 

Mars 

E. 

71  30  36 

9489 

09  49    8 

9479 

6S    7  16, 

9455 

66  25    0 

9438 

Regulus 

E. 

76  41    0 

9601 

75    2    6 

2583 

73  22  48 

9566 

71  43    7 

S648 

21 

Sun 

W. 

111  48  50 

9788 

113  23  JM 

2768 

114  58  44 

9717 

116  34  21 

S798 

Jupiter 
a  Arietis 

W. 

70  11     1 

2530 

71  51  ;w 

9511 

73  ;32  31 

2499 

75  13  56 

9479 

W. 

50  48  19 

9710 

52  24  45 

9680 

SI    1  52 

2651 

55  39  38 

9G33 

Aldebaran 

W. 

16  51  25 

iM57 

18  3:3  31» 

»«7 

20  16  21 

»18 

21  59  30 

S999 

Pollux 

E. 

28  40    6 

9706 

27    3  ai 

9790 

25  27  21 

2739 

23  51  33 

9767 

XVI. 
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35 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES 

■ 

9 

Star**  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Midnight. 

of 

XVh. 

of 

XVlllh. 

of 

XXIh. 

of 

8 

Poaition. 

^^ 

Diff. 

Diff. 

Diff. 

Diff. 
3087 

Antares 

W. 

O          <        // 

44  40  59 

3067 

O           t        II 

46    9  24 

3087 

O          1        II 

47  37  49 

3087 

O         1        II 

49    6  14 

Saturn 

W. 

36  37  38 

3010 

38    7  38 

3014 

39  37  33 

3019 

41    7  22 

3094 

Sun 

E. 

28  16  46 

3345 

26  53  27 

3351 

25  30  15 

3358 

24    7  11 

3365 

13 

Sun 

W. 

26  17  39 

3461 

27  38  47 

3450 

28  59  57 

3458 

30  21    8 

3455 

a  Arietis 

E. 

45  59  38 

3388 

44  37    8 

3405 

43  14  57 

3499 

41  53    5 

3449 

Aldebamn 

E. 

76  13  26 

307d 

74  44  44 

3073 

73  16    1 

3071 

71  47  16 

3070 

14 

Sun 

W. 

37    7  39 

3444 

38  29    6 

3441 

39  50  36 

3437 

41  12  11 

3433 

a  Arietis 

E. 

35  10    9 

3578 

33  51  11 

3617 

32  32  55 

3663 

31  15  29 

3713 

Aldebaraii 

E. 

64  23    0 

3050 

62  54    0 

3056 

61  24  57 

3059 

59  55  49 

3050 

Pollux 

E. 

108  21  31 

3117 

106  53  42 

3113 

105  25  48 

3100 

103  57  49 

3105 

15 

Sun 

W. 

48    1  19 

3408 

49  23  26 

3409 

50  45  40 

3395 

52    8    2 

3360 

Aldebanui 

E. 

52  28  58 

30S6 

50  59  18 

3099 

49  29  32 

3015 

47  59  38 

3009 

Pollux 

E. 

96  36  32 

3079 

95    7  57 

3073 

93  39  15 

3068 

92  10  26 

3069 

10 

Sun 

W. 

59    1  53 

3340 

6025    8 

3340 

61  48  33 

3331 

63  12    9 

3391 

Aldebaran 

E. 

40  28    4 

9073 

38  57  17 

9065 

37  26  20 

9056 

35  55  12 

9947 

Pollux 

E. 

84  44  19 

9096 

83  14  38 

3018 

81  44  47 

3000 

80  14  46 

3001 

Mors 

E. 

116  41  32 

9845 

115    8    3 

9837 

113  34  23 

9896 

112    0  32 

9819 

17 

Sun 

W. 

70  13  10 

3965 

71  38    2 

3953 

73    3    9 

3940 

74  28  31 

3996 

Jupiter 
Aldebaran 

W. 

25  57  15 

3005 

27  27  22 

9980 

28  57  49 

9073 

30  28  35 

9959 

E. 

28  16  31 

9806 

26  44    7 

9884 

25  11  28 

9873 

23  38  35 

9661 

Pollux 

E. 

72  41  53 

9954 

71  10  42 

9943 

69  39  18 

9939 

68    7  40 

9999 

Mars 

E. 

104    8  13 

9760 

102  33    5 

9750 

100  57  43 

9747 

99  22    6 

9736 

Regulus 

E. 

106  25  12 

9805 

106  52  47 

9884 

105  20    8 

9879 

103  47  13 

9861 

18 

Sun 

W. 

81  39  25 

3155 

83    6  28 

3130 

84  33  50 

3194 

86    1  31 

3107 

Jupiter 
Pollux 

W. 

38    7    3 

9884 

39  39  42 

9868 

41  12  42 

9859 

42  46    3 

9836 

E. 

60  26    2 

9865 

58  52  58 

9a'i3 

57  19  39 

9841 

55  46    4 

9839 

Mars 

E. 

91  20    1 

9679 

89  42  44 

9658 

88    5    8 

9645 

86  27  14 

9630 

Rogulus 

E. 

95  58  37 

9794 

94  24    1 

9780 

92  49    7 

9765 

91  13  53 

9750 

19 

Sun 

W. 

93  25    3 

3091 

94  54  50 

3009 

96  25    0 

9084 

97  55  33 

9965 

Jupiter 

W. 

5038    4 

9759 

52  13  35 

9735 

53  49  29 

9717 

55  25  46 

9699 

a  Arietis 

W. 

32  34  52 

3238 

34    0  28 

3167 

35  27  17 

3110 

36  55  15 

3058 

Pollux 

E. 

47  54  15 

9760 

46  19    7 

9758 

44  43  44 

9747 

43    8    6 

9737 

Mars 

E. 

78  12  41 

9554 

76  32  43 

9538 

74  52  23 

9599 

73  11  41 

9506 

Regulus 

E. 

83  12  38 

9669 

81  35  17 

9653 

79  57  34 

9636 

78  19  28 

9690 

20 

Sun 

W. 

105  34  17 

9868 

107    7  17 

9848 

108  40  42 

9828 

110  14  33 

9808 

Jupiter 

W. 

63  33  19 

9607 

65  12    5 

9587 

66  51  18 

9569 

68  30  56 

9549 

a  Arietis  . 

W. 

44  29  47 

9845 

46    3  17 

9808 

47  37  34 

9775 

49  12  35 

9742 

Pollux 

E. 

35    6  55 

9609 

33  30  14 

9697 

31  53  30 

9697 

30  16  46 

9700 

Mars 

E. 

64  42  20 

9431 

62  59  15 

9404 

61  15  46 

9387 

59  31  52 

9368 

Regulus 

E. 

70    3    0 

9590 

68  22  27 

9511 

66  41  29 

9499 

65    0    5 

9474 

21 

'  Sun 

W. 

118  10  24 

9706 

119  46  55 

9687 

121  23  52 

9666 

123    1  17 

9646 

Jupiter 

W. 

76  55  48 

9453 

78  38    7 

9434 

80  20  53 

9415 

82    4    6 

9396 

a  Arietis 

W. 

57  18    3 

9595 

58  57    5 

9568 

60  36  44 

9543 

62  16  58 

9517 

Aldebaran 

W. 

23  43    6 

9380 

25  27    9 

9361 

27  11  40 

9349 

28  56  m 

9324 

Pollux 

E. 

22  16  22 

9808 

20  42    4 

9863 

19    8  58 

9949 

17  37  32 

3059 

1 

1 
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o  a 

is'® 
Q 


21 


22 


23 


24 


25 


26 


27 


28 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Star'g  Namo 

and 

Position. 


Mars  E. 

Regulus  £. 

Spica  E. 

Sun  W. 

Jupiter  W. 

a  Arietis  W. 

Aldebaron  W. 

Mars  £. 

Regulus  E. 

Spica  E. 

Jupiter  W 

a  Arietis  W. 

Aldebaran  W. 

Mars  E. 

Regulus  E. 

Spica  E. 

a  Arietis  W. 

Aldebaraii  W. 

Pollux  W. 

Spica  E. 

Antares  E. 

a  Arietis  W. 

Aldebaran  W. 

Pollux  W. 

Spica  E. 

Antares  E. 

Saturn  E. 

Aldebaran  W. 

Pollux  W. 

Mars  W. 

Spica  E. 

Ajitares  E. 

Satiu-n  E. 

Aldebaran  W. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Spica  E. 

Antares  E. 

Saturn  E. 
a  Aquilae     •  E. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  E. 

Saturn  E. 

a  Aquilae  E. 


Noon. 


n 


57  47  32 

63  18  15 

116  55  49 

124  39  9 
83  47  47 
63  57  47 

30  42    3 

43  37  45 
49  27  26 

103  11  41 

97  53  2 
77  43  26 

45  1  20 
29    2  41 

35  8  8 
88  58  30 

91  57  43 
59  46  43 
17  52  58 
74  19  31 

120    4  28 

106  30  54 
74  52  17 

31  48  34 
59  21  35 

105  13  29 
113  44  20 

90    9    7 

46  36  36 
17  50    1 

44  15  24 
90    9  22 

98  31  34 


105 
61 
33 
25 
29 
75 
83 

119 


26  34 
36  57 
14  7 
17  54 

16  52 
4  37 

17  58 
36  38 


76  31  40 
48  35  38 
40  25  4 
60  11  47 
68  14  2i) 
106  34  24 


p.  L. 

of 
Dlff. 


3351 
3455 
3493 

3637 
3377 
3493 
3305 
3315 
3305 
3337 

3336 
3335 
3165 
3105 
3165 
3196 

3304 
3051 
3639 
3085 
3130 

3145 
1977 
3161 
3019 
3039 
1996 

1950 
3048 
1957 
3016 
3010 
1969 

1977 
3044 
1917 
1977 
3117 
3041 
1995 
3693 

3107 
1978 
3053 
3133 
3071 
3G37 


mh. 


o 

56 


2  47 


61  35  58 
115  14  25 


126 
85 
65 
32 
41 
47 

101 


17  27 
31  55 
39  10 
27  55 
49  40 
41  34 
26  35 


99  40  36 
79  28  49 
46  50  40 
27  11  50 
33  18  48 

87  9  56 

93  46  4 
61  38  58 
19  31  14 
72  28  8 
118  14  14 

108  20  45 

76  46  28 

33  38  0 

57  28  30 

103  20  56 

111  50  40 

92  4  0 
48  28  55 
19  44  43 
42  22  15 

88  16  3 
96  37  11 


107 
63 

a5 

27 
27 
73 
81 
117 


20  44 
29  23 
9  53 
12  4 
26  19 
12  7 
24  16 
59  48 


78  22  28 
50  29  47 
42  17  17 
58  21  38 
66  22  45 
104  56  6 


p.  L. 

of 
Diff. 


3334 

3436 
3473 

3607 
3359 
3470 
3387 
3300 
3387 
3318 

^30 
3307 
3149 
3098 
3149 
3180 

3193 
3039 
3519 
3073 
3115 

3143 
1970 
3138 
3014 
3033 
1990 

1951 
3043 
1943 
3033 
3010 
1969 

1984 
3048 
1931 
1986 
3143 
3049 
3001 
3675 

3118 
1989 
3065 
3149 
3083 
3630 


Vlh. 


o    /   // 

54  17  37 
59  53  15 

113  32  34 

127  56  12 
87  16  29 
67  21  5 

34  14  14 
40  1  12 
45  55  15 
99  41  2 

101  28  33 
81  14  39 
48  40  24 
25  20  47 
31  29  4 

85  20  58 

95  34  42 
63  31  31 
21  12  1 
70  36  28 
116  23  37 

110  10  40 
78  40  50 

35  28  1 

55  35  18 
101  28  12 
109  56  50 

93  58  52 
50  21  23 
21  39  49 
40  29  15 

86  22  44 

94  42  48 


109 
65 
37 
29 
25 
71 
79 

116 


14  44 

21  42 

5  33 

6  1 
36  24 
19  49 
30  44 

22  34 


80  12  59 
52  23  38 
44  9  10 
56  31  53 
64  31  20 
103  17  52 


p.  L. 

of 
Diff. 


3317 
3417 
3453 

3588 
2340 
3447 
3369 
3184 
3368 
3300 

3304 
8389 
3134 
3090 
3134 
3165 

3183 
3038 
8433 
3063 
3101 

3141 
1965 
3118 

soil 

3036 
1984 

1953 
3039 
1931 
3039 
3013 
1970 

1993 
3054 
1936 
1993 
3174 
3058 
3010 
3660 

3131 
3001 
8077 
3165 
3097 
9635 


Kh. 


52  32  2 

58  10  5 

111  50  15 


129 
89 
69 
36 
38 
44 
97 


35  23 
1  30 
3  33 
0  59 

12  20 
8  29 

55  2 


103  16  54 
83  0  54 
50  30  32 
23  29  33 
29  38  67 

83  31  37 

97  23  35 
65  24  21 

22  54  48 
.68  44  32 
114  32  39 

112  0  36 
80  35  19 

37  18  32 
53  42  1 
99  35  19 

108  2  51 

95  53  42 
52  13  56 

23  a5  12 

38  36  26 

84  29  28 
92  48  27 


HI 
67 
39 
30 
23 
69 
77 

114 


8  31 
13  52 

1  4 
59  48 
47  17 
27  45 
37  25 
45  0 


82  3  11 
54  17  10 
46  0  44 
54  42  33 
62  40  16 
101  39  44 


p.  L. 

of 

ms. 


3999 
3398 
8433 

3569 
3322 
S«25 
8251 
3169 
3350 
2383 

8190 
3374 
3118 
3086 
8119 
8149 

8174 
9017 
8364 
8063 
8068 

8143 
1960 
8101 
8009 
8081 
1980 

1955 
3037 
1933 
8038 
8015 
1973 

8000 
8061 
1933 
8000 

8313 
8068 
9018 
8648 

8144 
9014 
3091 
3188 
9110 
9640 
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1 

1 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

^5 

Star'g  Niuno 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

11 

and 

Midnight 

of 

XVh. 

of 

XVI  lib. 

of 

XJOh. 

of 

21 

PoHition. 

DIff. 

Diff. 

Diff. 

Diff. 

Mars 

E. 

O          1        II 

50  46    1 

2989 

O           1         II 

48  59  35 

9964 

O           1        II 

47  12  43 

9947 

0          /        // 

45  25  26 

9931 

Regulus 

E. 

56  26  27 

8379 

54  42  22 

9361 

52  57  51 

9349 

51  12  52 

9393 

Spica 

E. 

110    7  28 

9414 

108  24  13 

9394 

106  40  30 

9375 

104  56  19 

9356 

22 

Sun 

W. 

131  15    0 

9551 

132  55    3 

9533 

134  35  31 

9514 

136  16  25 

9497 

Jupiter 

W. 

90  46  57 

9304 

92  32  50 

9987 

94  19    9 

9970 

96    5  5.3 

9953 

a  Arietis 

W. 

70  46  32 

9403 

72  30    2 

9382 

74  14    2 

9363 

75  58  30 

9344 

Aldebaran 

W. 

37  48  11 

9933 

39  35  49 

9915 

41  23  54 

9198 

43  12  24 

9181 

Mars 

E. 

36  23    5 

9155 

34  33  29 

9141 

32  43  32 

9128 

30  53  16 

9116 

Regulus 

E. 

42  21  16 

9933 

40  33  38 

9915 

38  45  33 

9198 

36  57    3 

9182 

Spica 

E. 

96    8  36 

9964 

94  21  43 

2946 

92  34  24 

2999 

90  46  39 

2919 

23 

Jupiter 
a  Arietis 

W 

105    5  37 

9174 

106  54  43 

9161 

108  44  10 

2147 

110  33  57 

2134 

W. 

84  47  32 

9958 

86  34  33 

9943 

88  21  56 

i&sia 

90    9  40 

9916 

Aldebaran 

W. 

52  21    3 

9104 

54  11  56 

9090 

56    3  11 

9076 

57  54  47 

9063 

Mars 

E. 

21  38  13 

9085 

19  46  51 

9090 

17  55  36 

9101 

16    4  38 

2191 

Regulus 

E. 

27  48  27 

9104 

25  57  34 

9090 

24    6  20 

9077 

22  14  46 

9065 

Spica 

E. 

81  41  53 

9135 

79  51  47 

9199 

78    1  21 

9109 

76  10  a5 

9097 

24 

a  Arietis 

W. 

99  12  42 

9166 

101    2    1 

2159 

102  51  30 

9153 

104  41    8 

9148 

Aldebaran 

W. 

67  17  28 

9006 

69  10  50 

1999 

71    4  26 

1990 

72  58  16 

1983 

Pollux 

W. 

24  39  14 

9309 

2625    1 

9969 

28  11  57 

9250 

29  59  51 

9190 

Spica 

E, 

66  52  21 

9045 

64  59  57 

9037 

63    7  20 

9030 

61  14  32 

9024 

Antares 

E. 

112  41  22 

9077 

110  49  47 

9066 

108  57  56 

9056 

107    5  49 

9048 

25 

a  Arietis 

W. 

113  50  30 

9144 

115  40  22 

9147 

117  30  10 

9152 

119  19  50 

9159 

Aldebaran 

W. 

82  29  56 

1957 

84  24  38 

1954 

86  19  25 

1959 

88  14  15 

1951 

Pollux 

W. 

39    930 

9086 

41    0  51 

9073 

42  52  31 

9063 

44  44  27 

9055 

Spica 

E. 

51  48  41 

9006 

49  55  19 

9009 

48    1  58 

9010 

46    8  39 

9019 

Antares 

E. 

97  42  18 

9017 

95  49  10 

9014 

93  55  57 

9011 

92    2  40 

9010 

Saturn 

E. 

106    8  45 

1976 

104  14  33 

1973 

102  20  16 

1971 

100  25  56 

1970 

26 

Aldelmran 

W. 

97  48  28 

1957 

99  43  10 

1961 

101  37  46 

1966 

103  32  14 

1371 

Pollux 

W. 

54    633 

9035 

55  59  12 

9036 

57  51  50 

9037 

59  44  26 

2041 

Mars 

W. 

25  30  49 

1918 

27  26  34 

1915 

29  22  25 

1913 

31  18  17 

1914 

Spica 

E. 

36  43  51 

9048 

34  51  32 

9061 

32  59  a3 

9077 

31    7  58 

2096 

Antares 

E. 

82  36  17 

9017 

80  43  10 

9099 

78  50  10 

9027 

76  57  18 

9034 

Saturn 

E. 

90  54  10 

1975 

88  59  57 

1979 

87    5  50 

1984 

85  11  50 

1989 

27 

Aldebaran 

W. 

113    2    5 

9009 

114  55  26 

9019 

116  48  30 

9090 

118  41  19 

2040 

Pollux 

W. 

69    5  52 

9068 

70  57  40 

9077 

72  49  15 

9086 

74  40  35 

9096 

Mars 

W. 

40  56  25 

1939 

42  51  35 

1948 

44  46  31 

1958 

46  41  12 

1967 

Reffulus 

W. 

32  53  22 

9010 

34  46  41 

9019 

36  39  45 

9030 

38  32  33 

9041 

Spica 

E. 

21  59    8 

9359 

20  12    8 

9317 

18  26  34 

9394 

16  42  51 

9495 

Antares 

E. 

67  35  57 

9079 

65  44  26 

9091 

63  53  13 

9103 

62    2  19 

9118 

Saturn 

E. 

75  44  19 

9097 

73  51  27 

9037 

71  58  51 

2048 

70    6  31 

9059 

a  AquilfR 

E. 

113    7  10 

9639 

111  29    8 

9633 

109  50  58 

9G99 

108  12  42 

9627 

28 

Pollux 

W. 

83  53    3 

9157 

85  42  35 

9179 

87  31  45 

9186 

89  20  33 

9909 

Mars 

W. 

56  10  22 

9098 

58    3  13 

9049 

59  55  42 

9056 

61  47  49 

9071 

Regulus 

W. 

47  51  57 

9105 

49  42  49 

9190 

51  33  18 

9134 

53  23  26 

9150 

Antares 

E. 

52  53  38 

9900 

51    5  11 

991W 

49  17  14 

9941 

47  29  47 

2263 

Satuni 

E. 

60  49  32 

9194 

58  59  10 

9139 

57    9  10 

9155 

55  19  34 

9170 

'  a  Aquilse 

E. 

100    1  44 

9648 

98  23  54 

9657 

96  46  17 

9669 

95    8  55 

9681 

38 
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Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

!  Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Su7i. 
Mon. 
Tues. 
Wed. 


Thur. 


6 


^ 

A 


1 

2 
3 

4 
5 

6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
SO 
31 

32 


AT  GREENWICH  APPARENT  NOON. 


THE  SUN'S 


Apparent 
Right  AnGensioiL 


b   m   H 

22  49  50.67 
22  53  34.8*. 

22  57  18.50 

23  1  1.72 
23  4  44.53 
23  8  26.92 

23  12  8.93 
23  15  50.56 
23  19  31.83 

23  23  12.75 
23  26  53.35 
23  30  33.66 

23  34  13.68 
23  37  53.44 
23  41  32.94 

23  45  12.20 
23  48  51.24 
23  52  30.07 

23  56  8.72 

23  59  47.20 

0  3  25.54 

0  7  3.76 
0  10  41.89 
0  14  19.94 

0  17  57.91 
0  21  35.86 
0  25  13.81 

0  £8  51.76 
0  32  29.75 
0  36  7.81 
0  39  45.96 


Diff.  for 
Ihonr. 


9.351 
9.33] 
9.312 

9.294 
9.277 
9.260 

9.244 
9.229 
9.214 

9.200 
9.187 
9.175 

9.163 
9.153 
9.143 

9.133 
9.124 
9.116 

9.109 
9.103 
9.097 

9.092 
9.088 
9.085 

9.083 

9.oa3 

9.083 

9.084 
9.086 
9.089 
9.093 


Apparent 
Declination. 


S.  7  26  56.1 


S. 

N. 


7  4 
6  41 

6  18 
5  54 
5  31 


3.8 
5.6 

1.7 
52.4 
38.4 


5  8  19.7 
4  44  57.0 
4  21  30.6 

3  58  0.7 
3  34  27.8 
3  10  52.5 

2  47  14.9 
2  23  35.6 
1  59  55.0 

1  36  13.3 
1  12  30.9 
0  48  48.4 

0  25  6.0 
0  1  24.2 
0  22  16.9 

0  45  56.9 

1  9  35.2 
1  33  11.5 

1  56  45.3 

2  20  16.6 

2  43  44.8 

3  7  9.9 
3  30  31.3 

3  53  48.8 

4  17  1.9 


Diflf.  for 
1  hour. 


Semi- 
diameter. 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


57.05 
57.31 
57.55 

57.78 
57.99 
58.19 

58.37 
58.53 

58.68 

58.81 
58.93 
59.03 

59.11 
59.18 
59.23 

59.26 
59.28 
59.28 

59.27 
59.24 
59.20 

59.14 
59.06 
58.97 

58.87 
58.76 
58.63 

58.48 
58.33 
58.16 
57.97 


// 


6  10.28 
6  10.03 
6    9.78 


9.53 
9.27 
16    9.01 


6 
6 


8.75 
8.49 
6    8.22 


7.96 
7.69 
6    7.42 


7.15 
6.88 
6    6.62 


6 

6 


6 
6 


6.35 

6.08 
5.81 

5.55 

5.28 
5.01 


6  4.74 

6  4.47 

6  4.20 

6  3.93 

6  3.66 

6  3.38 


6 
6 
6 
6 


3.10 

2.82 
2.54 
2.26 


0  43  24.21     9.098  N.  4  40  10.5,    57.77  16     1.98 


65.41 
65.34 
65.27 

65.20 
65.13 
65.07 

65.01 
64.95 
64.90 

64.85 
64.81 
64.76 

64.72 
64.68 
64.64 

64.61 
64.58 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 
64.49 

64.51 


Equation  of 

Time, 

to  be 
added  to 
Apparent 

Time. 


m       8 

12  29.97 
12  17.60 
12    4.77 

11  51.48 
11  37.77 
11  23.65 

11  9.14 
10  54.25 
10  39.01 

10  23.43 

10    7.53 

9  51.32 

9  34.83 
9  18.08 
9     1.07 

8  43.82 
8  26.35 
8    8.69 

7  50.84 
7  32.82 
7  14.66 

6  56.38 
6  38.00 
6  19.54 

6  1.02 
5  42.47 
5  23.91 

5  5.35 
4  46.84 
4  28.40 
4  10.05 

3  51.81 


Diir.for' 
1  boor. 


0.504 
0.524 
0.544 

0.502 
0.579 
0.596 

0.612 
0.627 
0.642 

0.656 
0.669 
0.681 

0.693 
0.703 
0.713 

0.723 
0.732 
0.740 

0.747 
0.753 
0.759 

0.764 
0.768 
0.771 

0.773 
0.773 
0.773 

0.772 
0.770 
0.767 
0.763 

0.758 


iTurR.— Mean  Time  of  the  Semidlameter  passing  may  be  found  by  subtracting  Os.18  trom  the  Sidereal  Time. 
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AT  GREENWICH  MEAN  NOON. 

k 

THE  SUN'S 

5 

i 

1 

Equation  of 

Time, 

lobe 

ntbtraeted 

Sidereal 

Time, 

or 

^ 

1 

1 

Apparent 
Right  Ascensiou. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Diff.  for 
1  hour. 

from 
Mean 
Time, 

Diff.  for 
Ihoor. 

Right  AHceusion 

of 

Mean  Sun. 

t 
1 

Mon. 

Tues. 

Wed. 

1 

2 
3 

h      ni        8 

22  49  48.72 
22  53  32.91 
22  57  16.63 

9.351 
9.331 
9.312 

S.  7  27     8.0 
7     4  15.7 
6  41  17.2 

57.05 
57.31 
57.55 

12  30.07 
12  17.71 
12    4.88 

8 

0.504 
0.524 
0.544 

h      m       8         1 

22  37  18.65  , 
22  41  15.20 
22  45  11.75 

Thur. 

Frid. 

Sat. 

4 
5 
6 

23    0  59.89 
23     4  42.73 
23     8  25.16 

9.294 
9.277 
9.260 

6  18  13.1 
5  55    3.7 
5  31  49.4 

57.78 
57.99 
58.19 

11  51.59 
11  37.88 
11  23.75 

0.562 
0.579 
0.596 

22  49     8.30 
22  53    4.85  i 
22  57     1.41 

Sun, 
Mon. 
Tues. 

7 
8 
9 

23  12     7.21 
23  15  48.88 
23  19  30.19 

9.244 
9.229 
9.214 

5     8  30.5 
4  45    7.6 
4  21  41.0 

58.37 
58.53 
58.68 

11     9.25 
10  54.36 
10  39.12 

0.612 
0.627 
0.642 

23     0  57.96 
23    4  54.52 
23     8  51.07 

Wed. 
Thur. 
Frid. 

10 
11 
12 

23  23  11.16 
23  26  51.81 
23  30  32.16 

9.200 
9.187 
9.175 

3  58  10.8 
3  34  37.8 
3  11     2.2 

58.81 
58.93 
59.03 

10  23.54 

10    7.64 

9  51.43 

0.656 
0.669 
0.681 

23  12  47.62 
23  16  44.17 
23  20  40.73 

Sat. 

Sun. 

Mon. 

13 
14 
15 

23  34  12.22 
23  37  52.02 
23  41  31.56 

9.163 
9.153 
9.143 

2  47  24.4 
2  23  44.8 
2    0     3.9 

59.11 
59.18 
59.23 

9  34.94 
9  18.19 
9     1.18 

0.693 
0.703 
0.713 

23  24  37.28 
23  28  33.83 
23  32  30.38 

Tues. 
AVed. 
Thur. 

16 
17 
18 

23  45  10.87 
23  48  49.95 
23  52  28.83 

9.133 
9.124 
9.116 

1  36  21.9 
1  12  39.3 
0  48  56.4 

59.26 
59.28 
59.28 

8  43.94 
8  26.46 
8    8.79 

0.723 
0.732 
0.740 

23  36  26.93 
23  40  23.49 
23  44  20.04 

Frid. 

Sat 

Sun, 

19 
20 
21 

23  56    7.52 

23  59  46.05 

0     3  24.44 

9.109 
9.103 
9.097 

0  25  13.7 
S.  0     1  31.6 
N.  0  22    9.8 

59.27 
59.24 
59.20 

7  50.93 
7  32.91 
7  14.75 

0.747 
0.753 
0.759 

23  48  16.59 
23  52  13.14 
23  56     9.69 

Mon. 

Tues. 

Wed. 

22 
23 
24 

0     7    2.71 
0  10  40.88 
0  14  18.97 

9.092 
9.088 
9.085 

0  45  50.1 

1  9  28.6 
1  33     5.2 

59.14 
59.06 
58.97 

6  56.47 
6  38.08 
6  19.62 

0.764 
0.768 
0.771 

0    0    6.24 
0    4    2.80 
0    7  59.35 

Thur. 

Frid. 

Sat. 

25 
26 
27 

0  17  56.99 
0  21  34.99 
0  25  12.99 

9.083 
9.083 
9.083 

1  56  39.4 

2  20  11.0 
2  43  39.6 

58.87 
58.76 
58.63 

6     1.09 
5  42.54 
5  23.98 

0.773 
0.773 
0.773 

0  11  55.90 
0  15  52.45 
0  19  49.01 

Sun. 
Mon. 
Tues. 
Wed. 

29 
30 
31 

0  28  50.98 
0  32  29.02 
0  36    7.13 
0  39  45.33 

9.084 
9.086 
9.089 
9.093 

3    7    4.9 
3  30  26.6 

3  53  44.4 

4  16  57.9 

58.48 
58.33 
58.16 
57.97 

5    5.42 

4  46.91 
4  28.47 
4  10.12 

0.772 
0.770 
0.767 
0.763 

0  23  45.56 
0  27  42.11 
0  31  38.66 
0  35  35.21 

Thur. 

32 

0  43  23.63 

9.098 

N.  4  40    6.8 

57.77 

3  51.86 

0.758 

0  39  31.77 

Note.— 

TheS 

emidiameter  for  Mea 

n  Noon  mf 

ly  be  aaiumed  the  gome  as  the 

it  for  Apparent  Noon. 

Diif.  for  1  hour 
-|-9«.8565 
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AT  GREENWICH  MEAN  NOON. 


a 
o 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


3 


60 
61 
62 

63 
64 
65 

66 
67 

68 

69 
70 
71 

72 
73 

74 

75 
76 

77 

78 
79 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 


THE  SUN'S 


True  LONGITUDE. 


// 


340  59  15.6 

341  59  22.8 

342  59  28.3 

343  59  32.1 

344  59  34.4 

345  59  35.1 

346  59  34.2 

347  59  31.6 

348  59  27.4 

349  59  21.4 

350  59  13.6 

351  59    4.0 

352  58  52.5 

353  58  38.9 

354  58  23.2 

355  58     5.4 

356  57  45.5 

357  57  23.3 

358  56  58.8 

359  56  32.0 

0  56     3.0 

1  55  31.6 

2  54  57.8 

3  54  21.7 

4  53  43.4 

5  53     2.9 

6  52  20.3 

7  51  35.7 

8  50  49.0 

9  50    0.3 

10  49     9.7 

11  48  17.4 


// 


59  18.9 
59  26.0 
59  31.4 

59  «5.1 
59  37.3 
59  37.9 

59  36.9 
59  34.2 
59  29.9 

59  23.9 
59  16.0 
59     6.3 

58  54.7 
58  41.0 
58  25.2 

58  7.4 
57  47.4 
57  25.1 

57  0.5 
56  33.7 
56    4.6 

55  33.1 
54  59.2 
54  23.0 

53  44.6 
53  4.1 
52  21.4 

51  36.7 
50  50.0 
50  1.2 
49  10.5 

48  18.1 


DIff.  for 
1  hour. 


50.33 
50.26 
50.19 

50.12 
50.06 
49.99 

49.92 
49.85 
49.79 

49.72 
49.64 
49.56 

49.48 
49.39 
49.30 

49.21 
49.12 
49.03 

48.93 

48.84 
48.74 

48.64 
48.54 
48.45 

48.36 

48.27 
48.18 

48.09 
48.01 
47.93 

47.86 


147.78 


LATITUDE 


// 


+0.38 
0.43 
0.45 


0.43 
0.38 
0.31 

0.22 
+0.11 
—0.02 

0.15 
0.28 
0.40 

0.51 
0.59 
0.65 

0.69 
0.70 
0.67 

0.61 
0.52 
0.42 

0.30 

0.17 

—0.03 

+0.11 
0.22 
0.32 

0.41 
0.47 
0.49 
0.48 

+0.44 


Logftritlun 

of  the 

Badins  Voctor 

of  the 

Eorth. 


9.9962757 
.9963879 
.9965013 

.9966162 
.9967322 
.9968491 

.9969668 
.9970851 
.9972040 

.9973233 
.9974427 
.9975623 

.9976820 
.9978017 
.9979215 

.9980413 
.9981611 
.9982809 

.9984010 
.9985214 
.9986422 

.9987635 
.9988852 
.9990075 

.9991306 
.9992543 
.9993788 

.9995039 

.9996298 

.9997562 

9.9998832 

0.0000106 


Diff.  for 
1  hour. 


46.3 
46.9 
47.5 

48.0 
48.5 
48.9 

49.8 
49.4 
49.6 

49.7 
49.8 
49.9 

49.9 
49.9 
49.9 

49.9 
49.9 
50.0 

50.1 
50.2 
50.4 

50.6 
50.9 
51.1 

51.4 
51.7 
52.0 

52.3 
52.5 
52.7 
52.9 

53.1 


Note  :  X  corresponcUi  to  the  trve  equinox  of  the  date,  X'  to  the  mean  equinox  of  January  Od. 


Mean  Time 

of 
Sidereal  Oh. 


h     m        s 

1  22  27.80 
1  18  31.90 
1  14  36.00 

1  10  40.09 
1  6  44.18 
1  2  48.27 

0  58  52.36 
0  54  56.45 
0  51  0.55 

0  47  4.65 
0  43  8.75 
0  39  12.84 

0  35  16.93 
0  31  21.02 
0  27  25.11 

0  23  29.20 
0  19  33.30 
0  15  37.39 

0  11  41.48 
0  7  45.57 

CO        3      49  67) 
{23      59      53.773 

23  55  57.86 
23  52  1.95 
23  48  6.05 

23  44  10.15 
23  40  14.25 
23  36  18.34 

23  32  22.43 
23  28  26.52 
23  24  30.61 
23  20  34.70 

23  16  38.80 


Diff.  for  1  hour 
9».830 


IV, 
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4.1 


GREENWICH  MEAN  TIME. 



g 

THE  MOON'S 

• 

SEMIDIAMETER. 

HORIZONTAL 

.    PARALLAX. 

MERIDIAir   PASSAGE. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  hour. 

Midnight 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

1 

2 
3 

16  24'.7 
16  10.2 
15  54.6 

16  17.7 
16    2.4 
15  46.9 

60    7.4 
59  14.1 
58  16.9 

-2.05 
8.33 
2.39 

59  41.6 
58  45.7 
57  48.4 

// 
-2.22 

2.38 

2.34 

h      m 

15  28.4 

16  20.8 

17  12.8 

m 
2.20 

2.18 

2.16 

d 

17.9 
18.9 
19.9 

4 
5 
6 

15  39.3 
15  25.2 
15  13.0 

15  32.1 
15  18.9 
15    7.7 

57  20.6 
56  29.0 
55  44.2 

2.26 
2.02 
1.71 

56  54.1 
56    5.6 
55  24.7 

2.15 
1.87 
1.54 

18    4.6 

18  55.9 

19  46.4 

2.15 
2.12 

2.08 

20.9 
21.9 
22.9 

7 

8 
9 

15     3.0 
14  55.2 
14  49.5 

14  58.8 
14  52.1 

14  47.4 

55    7.3 
54  38.5 
54  17.7 

1.36 
1.03 
0.71 

54  51.9 
54  27.2 
54  10.1 

1.20 
0.87 
0.56 

20  35.8 

21  23.7 

22  10.0 

2.03 

1.96 

.  1.90 

23.9 
24.9 
25.9 

10 
11 
12 

14  45.8 
14  44.0 
14  43.7 

14  44.7 
14  43.7 
14  44.1 

54    4.3 
53  57.5 
53  56.5 

0.41 
-0.16 
+0.07 

54    0.2 
53  56.3 
53  58.0 

0.28 
-0.04 
+0.18 

22  54.7 

23  38.1 

6 

1.84 
1.79 

26.9 
27.9 
28.9 

13 
14 
15 

14  44.9 
14  47.4 
14  51.3 

14  46.0 
14  49.2 
14  53.8 

54    0.8 
54  10.1 
54  24.4 

0.28 
0.49 
0.71 

54    4.8 
54  16.6 
54  33.6 

0.39 
0.60 
0.82 

0  20.6 

1  2.8 
1  45.0 

1.76 
1.76 
1.78 

0.1 
1.1 
2.1 

16 
17 
18 

14  56.7 

15  3.6 
15  12.2 

15    0.0 

15    7.7 
15  17.2 

54  44.2 

55  9.7 
55  41.2 

0.94 
1.18 
1.44 

54  56.2 

55  24.7 
55  59.3 

1.06 
1.31 
1.57 

2  28.2 

3  12.8 
3  59.6 

1.83 
1.90 
2.00 

3.1 
4.1 
5.1 

19 
20 
21 

15  22.5 
15  34.4 
15  47.6 

15  28.3 
15  40.8 
15  54.5 

56  19.0 

57  2.5 
57  51.0 

1.70 
1.92 
2.09 

56  40.1 

57  26.2 

58  16.4 

1.81 
2.02 
2.13 

4  49.0 

5  41.1 

6  35.9 

2.11 
2.23 
2.33 

6.1 
7.1 
8.1 

22 
23 
24 

16     1.5 
16  15.2 
16  27.5 

16    8.4 
16  21.6 
16  32.6 

58  42.1 

59  32.6 

60  17.6 

2.14 
2.01 
1.68 

59     7.7 

59  56.1 

60  36.4 

2.10 

1.87 
1.43 

7  32.8 

8  30.7 

9  28.8 

2.39 
2.42 
2.40 

9.1 
10.1 
11.1 

25 
26 
27 

16  36.8 
16  42.0 
16  42.2 

16  40.0 
16  42.8 
16  40.4 

60  52.0 

61  11.2 
61  11.8 

1.14 
+0.42 
-0.37 

61     3.7 
61  13.9 
61     4.9 

0.80 
+0.03 
-0.77 

10  26.1 

11  22.4 

12  17.7 

2.37 
2.32 

2.29 

12.1 
13.1 
14.1 

28 
29 
30 
31 

16  37.2 
16  27.6 
16  14.4 
15  59.2 

16  32.9 
16  21.4 
16     7.0 
15  51.3 

60  53.4 
60  17.9 
59  29.6 
58  33.8 

1.14 
1.77 
2.20 
2.39 

60  37.6 
59  55.1 
59    2.3 

58    4.9 

1.48 
2.01 
2.32 
2.40 

13  12.3 

14  6.5 

15  0.6 
15  54.4 

2.27 
2.25 
2.26 
2.23 

15.1 
16.1 
17.1 
18.1 

32 

15  43.5 

15  35.9 

57  36.1 

-2.37 

57     8.0 

-2.29 

16  47.8 

2.20 

19.1 

4:^ 
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GREENWICH  MEAN  TIME. 

• 

j 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Asoeusiou. 

Dlff. 
for  Im. 

DedinntioiL 

Diff. 
forlm. 

Hoar. 

Right  Aiiconsion. 

Diff. 
for  1  m. 

Declination. 

DUf, 
for  I  m. 

MONDAY  1. 

• 

WEDNESDAY  3. 

h     m     8 

a 

0         /         // 

II 

h     m     8 

8 

O         1         II 

II 

0 

13  32  46.24 

9.30ii» 

S.  4  31  22.1 

12.158 

0 

15  22    2.35 

3J2590 

S.  13    6  37.7 

8.956  ' 

1 

13  35    4.33 

3.3008 

4  43  30.3 

12.115 

1 

15  24  17.87 

3.3585 

13  15  32.5 

8.8G9 

2 

13  37  22.33 

3J3993 

4  55  35.9 

12.071 

2 

15  26  33J^ 

3.2580 

13  24  22.0 

8.781 

3 

13  39  40.25 

S.9979 

5    7  38.9 

12.036 

3 

15  28  48.84 

3.2576 

13  33    6.2 

8.693 

4 

13  41  58.08 

2J3965 

5  19  39.1 

11.980 

4 

15  31    4.26 

3J3571 

13  41  45.2 

8.G05 

5 

13  44  15.83 

2.9951 

5  31  36.5 

11.933 

5 

15  33  19.69 

3.3567 

13  50  18.8 

8.515 

6 

13  46  33.50 

3J2938 

5  43  31.0 

11.884 

6 

15  35  35.08 

3.35<{3 

13  58  47.0 

8.436 

7 

13  48  51.09 

S.2925 

5  55  22.6 

11.835 

7 

15  37  50.44 

3.3558 

14    7    9.9 

8.335 

8 

13  51    8.60 

2J8913 

6    7  11.2 

11.784 

8 

15  40    5.78 

3J9554 

14  15  27.3 

8.244 

9 

13  53  26.03 

2.2R99 

6  18  56.7 

11.733 

9 

15  42  21.09 

3.3549 

14  23  39.2 

8.153 

10 

13  55  43.39 

2.3887 

6  30  39.1 

11.679 

10 

15  44  36.37 

8.3545 

14  31  45.6 

6.061 

11 

13  58    0.67 

8.3875 

6  42  18.2 

11.635 

11 

15  46  51.63 

8.3541 

14  39  46.5 

7.909 

12 

14    0  17.89 

3.3863 

6  53  54.0 

11.569 

12 

15  49    6.86 

8J8537 

14  47  41.9 

7.876 

13 

14    2  35.03 

3i»53 

7    5  26.5 

11.513 

13 

15  51  22.07 

3.2533| 

14  55  31.7 

7.783 

14 

14    4  52.11 

3.3841 

7  16  55.5 

11.455 

14 

15  53  37.25 

2.2528 

15    3  15.9 

7.690 

15 

14    7    9.12 

SJ2830 

7  28  21.1 

11.396 

15 

15  55  52.41 

2J2524 

15  10  54.5 

7.596 

16 

14    9  26.07 

3.3819 

7  39  43.1 

11.336 

16 

15  58    7.54 

2J2520 

15  18  27.4 

7.501 

17 

14  11  42.95 

9.3809 

7  51     1.5 

11J276 

17 

16    0  22.65 

2.2516 

15  25  54.6 

7.406 

18 

14  13  59.77 

3.2799 

8    2  16.2 

11.314 

18 

16    2  37.73 

9.2511 

15  33  16.1 

7.310 

19 

14  16  16.54 

2JJ789 

8  13  27.2 

11.151 

19 

16    4  52.79 

2.2507 

15  40  31.9 

7.215 

20 

14  18  33.24 

2Jm9 

8  24  34.4 

11.088 

20 

16    7    7.82 

2J3S03 

15  47  41.9 

7.119  . 

21 

14  20  49.89 

2.2770 

8  35  37.7 

11.033 

21 

16    9  22.83 

2JM99 

15  54  46.1 

7.0fia 

22 

14  23    6.48 

2.2761 

8  46  37.1 

10.957 

22 

16  11  37.81 

2J3494 

16    1  44.5 

6i«5 

23 

14  25  23.02 
TU 

2J2752 

rESDA 

S.  8  57  32.5 
Y  2. 

10.800 

23 

16  13  52.76 
TH 

2.2490 

URSD. 

S.  16    8  37.1 
A.Y  4. 

6.827 

0 

14  27  39.51 

2.2743 

S.  9    8  23.9 

10.833 

0 

16  16    7.68 

2.2485 

S.  16  15  23.8 

6.730 

1 

14  29  55.94 

2J2735 

9  19  11.2 

10.754 

1 

16  18  22.57 

2^2480 

16  22    4.7 

6J>39 

2 

14  32  12.33 

2.2736 

9  29  54.4 

10.685 

2 

16  20  37.44 

2.2475 

16  28  39.7 

6.533 

3 

14  34  28.66 

2.2718 

9  40  33.4 

10.615 

3 

16  22  52.28 

2J^71 

16  35    8.7 

6.434 

4 

14  36  44.95 

2J9710 

9  51    8.2 

10.544 

4 

16  25    7.09 

2.2466 

16  41  31.8 

6.335 

5 

14  39    1.19 

2.2703 

10    1  38.7 

10.473 

5 

16  27  21.87 

2.2461 

16  47  48.9 

6.936 

6 

14  41  17.38 

2J3695 

10  12    4.8 

10.399 

6 

16  29  36.62 

2.2456 

16  54    0.0 

6.136 

7 

14  43  33.53 

2.2688 

10  22  26.5 

10.335 

7 

16  31  51.34 

2.2451 

17    0    5.2 

6.036  1 

8 

14  45  49.64 

2J2681 

10  32  43.8 

10.351 

8 

16  34    6.03 

2.24-16 

17    6    4.4 

5.936  ! 

9 

14  48    5.70 

2.2674 

10  42  56.6 

10.176 

9 

16  36  20.69 

2.2440 

17  11  57.6 

5.836 

10 

14  50  21.72 

2.3667 

10  53    4.9 

10.099 

10 

16  38  35.32 

2.2435 

17  17  44.7 

5.735 

11 

14  52  37.71 

2J2661 

11    3    8.6 

10.033 

11 

16  40  49.91 

2.2429 

17  23  25.8 

5.634 

12 

14  54  53.66 

2.3655 

11  13    7.6 

9.944 

12 

16  43    4.48 

2.2433 

17  29    0.8 

5.533  ! 

13 

14  57    9.57 

3.3649 

11  23    1.9 

9.866 

13 

16  45  19.00 

2.2418 

17  34  29.7 

5.431   , 

14 

14  59  25.44 

3J2643 

11  32  51.5 

9.787 

14 

16  47  33.49 

2.2413 

17  39  52.6 

5.330   ! 

15 

15    1  41.28 

SJ9637 

11  42  36.3 

9.707 

15 

16  49  47.94 

2.2405 

17  45    9.3 

5J928 

16 

15    3  57.08 

3J2630 

11  52  16.3 

9.G36 

16 

16  52    2.36 

2.2399 

17  50  19.9 

5.136 

17 

15    6  12.85 

3.2635 

12    1  51.4 

9J>45 

17 

16  54  16.74 

2.231)3 

17  55  24.4 

5.024 

18 

15    8  28.59 

3.2630 

12  11  21.6 

9.463 

18 

16  56  31.07 

2.2386 

18    0  22.7 

4.921 

19 

15  10  44.29 

3.3615 

12  20  46.9 

9.380 

19 

16  58  45.37 

2.2379 

18    5  14.9 

4.819 

20 

15  12  59.96 

3.3609 

12  30    7.2 

9.297 

20 

17    0  59.63 

2J2372 

18  10    1.0 

4.716 

21 

15  15  15.60 

2JK04 

12  39  22.5 

9.313 

21 

17    3  13.84 

2J3365 

18  14  40.9 

4.613 

22 

15  17  31.21 

2J»99 

12  48  32.7 

9.128 

22 

17    5  28.01 

2.2358 

18  19  14.6 

4.510 

23 

15  19  46.79 

2.2594 

12  57  37.8 

9.042 

23 

17    7  42.13 

2.2350 

18  23  42.1 

4.407 

24 

15  22    2.35 

2.2590 

S.  13    6  37.7 

8.956 

24 

17    9  56.21 

2.2343 

S.  18  28    3.5 

4.304 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right  Afloonilon. 


Diff. 
for  1  m. 


DccUnatioD. 


Dlff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  5. 


h  m  s 

17  9  56J21 
17  12  10.24 
17  14  24.22 
17  16  38.16 
17  18  52.04 
17  21  5.87 
17  23  19.65 
17  25  33.37 
17  27  47.04 
17  30  0.65 
17  32  14.21 
17  34  27.70 
17  36  41.14 
17  38  54.51 
17  41  7.82 
17  43  21.06 
17  45  34.23 
17  47  47.34 
17  50  0.38 
17  52  13.35 
17  54  26.25 
17  56  39.07 

17  58  51.82 

18  1    4.49 


M 

9.9343 
9.9334 
9.9396 
9.9318 
9.9310 
9i2301 
9J9999 
9J3983 
9J2973 
9.9964 
9J3954 
9.9944 
9J2934 
9.9993 
9.2919 
9.9901 
9.9190 
9.9179 
9J9167 
9J9155 
9.9143 
9.9131 
9.9118 
9.9105 


s. 


s. 


O    / 

8  28 
8  32 
8  36 
8  40 
8  44 
8  48 
8  52 
8  55 

8  59 

9  2 
9  5 
9  9 
9  12 
9  15 
9  18 
9  20 
9  23 
9  26 
9  28 
9  31 
9  33 
9  35 
9  37 
9  39 


It 
3.5 

18.6 

27.5 

30.2 

26.7 

17.0 

1.1 
38.9 
10.5 
a5.9 
55.1 

8.0 
14.7 
15.2 

9.4 
57.4 
39.2 
14.7 
44.0 

7.1 
24.0 
34.7 
39.1 
37.4 


SATURDAY  6. 


18 
18 
18 
18 


3 
5 

7 
9 


18  12 
18  14 
18  16 
18  18 
18  20 
18  23 
18  25 
18  27 
18  29 
18  31 
18  34 
18  36 
18  38 
18  40 
18  42 
18  44 
18  47 
18  49 
18  51 
18  53 
18  55 


17.08 
29.60 
42.03 
54;}8 

6.64 
18.82 
30.91 
42.91 
54.82 

6.64 
18.36 
29.99 
41.52 
52.95 

4.29 
15.53 
26.66 
37.69 
48.61 
59.43 
10.14 
20.74 
31.23 
41.61 
51.87 


9i»99  S. 

9.9079. 

9J3065| 

9J»51 

9.9037 

9J»99 

9^3008 

9.1999 

9.1977 

9.1961 

9.1946 

9.1999 

9.1914 

9.1898 

9.1881 

9.1864 

9.1847 

9.1899 

9.1819 

9.1794 

9.1776 

9.1757 

9.1739 

9.1790 

9.1701  S. 


19  41  29.4 
19  43  15.3 
19  44  55.0 
19  46  28.5 
19  47  55.8 
19  49  17.0 
19  50  32.0 
19  51  40.9 
19  52  43.6 
19  53  40J2 
19  54  30.7 
19  55  15.1 
19  55  53.4 
19  56  25.7 
19  56  51.9 
19  57  12.0 
19  57  26.1 
19  57  34.2 
19  57  36ii 
19  57  32.2 
19  57  22.3 
19  57  6.4 
19  56  44.5 
19  56  16.7 
19  55  42.9 


Hoar. 


Right  Asceiulon. 


Diff. 
for  1  m. 


DecUoatloiL 


Diff. 
for  1  zn. 


4.304 
4.900 
4.097 
3.993 
3.890 
3.786 
3.689 
3.579 
3.475 
3.371 
3.967 
3.163 
3U)59 
9.956 
9.859 
9.748 
9.644 
9.540 
9.437 
9.333 
9J399 
9.196 
9.093 
1.919 


1.816 
1.713 
1.610 
1.507 
1.404 
1.301 
1.199 
1.097 
0.994 
0.893 
0.791 
0.689 
0.588 
0.487 
0.386 
0.985 
0.185 
0.084 
0.016 
0.116 
0.915 
0.315 
0.414 
0.513 
0.611 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  7. 


h  m  I 

18  55  51.87 

18  58  2.01 

19  0  12.04 
19  2  21.95 
19  4  31.74 
19  6  41.41 
19  8  50.96 
19  11  0.39 
19  13  9.69 
19  15  18.87 
19  17  27.92 
19  19  36.84 
19  21  45.63 
19  23  54.29 
19  26  2.82 
19  28  11.21 
19  30  19.47 
19  32  27.60 
19  34  35.59 
19  36  43.44 
19  38  51.16 
19  40  58.74 
19  43  6.17 
19  45  13.46 


8 

9.1701 

9.1681 

9.1661 

9.1643 

9.1633 

9.1601 

9.1581 

9.1561 

9.1540 

9.1519 

9.1497 

9.1476 

9.1454 

9.1439 

9.1410 

9.1388 

9.1365 

9.1343 

9.1330 

9.1997 

9.19741 

9.1951 

9.1997 

9.1904 


S.19  55 
19  55 
19  54 
19  53 
19  52 
19  51 
19  50 
19  49 
19  47 
19  46 
19  44 
19  43 
19  41 
19  39 
19  37 
19  35 
19  33 
19  31 
19  29 
19  26 
19  24 
19  21 
19  19 

S.19  16 


// 


42.91 

3.3 
17.'6 
26.4 
29.2 
26.1 
17.2 

2.5 
42.1 
15.9 
44.0 

6.3 
22.9! 
33.9 
39.2 
38.9 
33.0 
21.5 

4.4' 
41.8 
13.7 
40.1 

1.0, 
16.41 


MONDAY  8. 


19  47 
19  49 
19  51 
19  53 
19  55 
19  57 


20 
20 
20 
20 
20 


0 
2 

4 
6 

8 


20  10 
20  12 
20  14 
20  16 
20  18 
20  20 
20  22 
20  25 
20  27 
20  29 
20  31 
20  33 
20  35 
20  37 


20.61 
27.621 
34.49 
41.21 
47.79 
54.22 
0.51 
6.65 
12.64 
18.48 
24.18 
29.72 
35.11 
40.35 
45.44 
50.38 
55.17 
59.80 
4.28 
8.61 
12.78 
16.80 
20.66 
24.37 
27.92 


9.1180 
9.1156 
9.1139 
9.1108 
9.1084 
9.1060 
9,1035 
9.1011 
9.0986 
9.0961 
9.0936 
9.0911 
9.0886 
9.0861 
9.0836 
9.0810 
9.0785 
9.0759 
9.0734 
9.0708 
9.0689 
9.0657 
9.0631 
9.0605 
9.0580 


S. 


S. 


9  13  26.4 
9  10  31.0 

9  7  30.3 

9  4  24.2 

9  1  12.8 

8  57  56.1 

8  54  34.2 

8  51  7.0 

8  47  34.6 

8  43  57.0 

8  40  14.3 

8  36  26.4 

8  32  33.4 

8  28  35.4 

8  24  32.3 

8  20  24.2 

8  16  11.1 

8  11  53.1 

8  7  30.1 

8  3  2.2 

7  58  29.5 

7  53  51.9 

7  49  9.5 

7  44  22.3 

7  39  30.4 


II 

0.611 
0.709 
0.807 
0.904 
1.009 
1.100 
1.196 
1.993 
1.389 
1.484 
1.580 
1.675 
1.770 
1.864 
1.958 
9.059 
9.145 
9J338 
9.331 
9.433 
9.515 
9.606 
9.697 
9.787 


9.877 
9.967 
3.057 
3.146 
3.934 
3.399 
3.410 
3.497 
3.583 
3.669 
3.755 
3.841 
3.995 
4.009 
4.093 
4.177 
4.960 
4.349 
4.494 
4.505 
4.586 
4.667 
4.747 
4.836 
4.905 
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VII 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Afloenfiion. 

Diff. 
for  1  in. 

Dodlnation. 

DIff. 
for  1  ID. 

Hour. 

Right  ABeengion. 

DIff. 
for  Im. 

Decllnadon. 

Diff. 
for  1  m. 

TUESDAY  9. 

THURSDAY  11. 

0 

h     m     8 

20  37  27.92 

s.o5eo 

S.  17  39  30.4 

4.905 

0 

h      m     fi 

22  13  21.69 

B 

1.9417 

S.  12  23  26.9 

II 
8.048 

1 

20  39  31.32 

3.0554 

17  34  33.7 

4.(83 

1 

22  15  18.13 

1.9396 

12  15  22.5 

&099 

2 

20  41  34.57 

8.0528 

17  29  32.4 

5.061 

2 

22  17  14.45 

1.9376 

12    7  15.0 

8.150 

3 

20  43  37.66 

9.0502 

17  24  26.4 

5.138 

3 

22  19  10.65 

1.9356 

11  59    4.5 

8.200 

4 

20  45  40.60 

2.0477 

17  19  15.8 

5J215 

4 

22  21    6.72 

1.9336 

11  50  51.0 

8.249 

5 

20  47  43.38 

S.0451 

17  14    0.6 

5J292 

5 

22  23    2.68 

1.9316 

11  42  34.6 

8J298 

6 

20  49  46.01 

2.0425 

17    8  40.8 

5.368 

6 

22  24  58.52 

1.9297 

11  34  15.2 

8.347 

7 

20  51  48,48 

2.0399 

17    3  16.5 

5.443 

7 

22  26  54.24 

1.9277 

11  25  53.0 

8.395 

8 

20  53  50.80 

2.0374 

16  57  47.7 

5.517 

8 

22  28  49.85 

1.9258 

11  17  27.9 

8.442 

9 

20  55  52.96 

2.0348 

16  52  14.4 

5U>92 

9 

22  30  45.34 

1.9240 

11    9    0.0 

8.488 

10 

20  57  54.97 

2.Kiati 

16  46  36.7 

5.665 

10 

22  32  40.72 

1.9221 

11    0  29.3 

8.534 

11 

20  59  56.83 

2.0296 

16  40  54.6 

5.738 

11 

22  34  35J99 

1.9202 

10  51  55.9 

8.580 

12 

21    1  58.53 

2.0271 

16  35    8.2 

5.811 

12 

22  36  31.15 

1.9184 

10  43  19.8 

8.624 

13 

21    4    0.08 

2.0245 

16  29  17.4 

5.883 

13 

22  38  26.20 

1.9166 

10  34  41.0 

8.668 

14 

21    6    1.47 

2.0220 

16  23  22.3 

5.954 

14 

22  40  21.15 

1.9149 

10  25  59.6 

8.712 

15 

21    8    2.71 

2.0194 

16  17  22.9 

6.025 

15 

22  42  15.99 

1.9132 

10  17  15.6 

8.755 

16 

21  10    3.80 

2.0169 

16  11  19.3 

6.C96 

16 

22  44  10.73 

1.9115 

10    8  29.0 

8.797 

17 

21  12    4.74 

2.0143 

16    5  11.4 

6.166 

17 

22  46    5.37 

1.9098 

9  59  39.9 

8.839 

18 

21  14    5.53 

2.0118 

15  58  59.4 

6.235 

18 

22  47  59.91 

1.9082 

9  50  48.3 

8.880 

19 

21  16    eM 

2.0093 

15  52  43.2 

6.304 

19 

22  49  54.35 

1.9066 

9  41  54.3 

8.920 

20 

21  18    6.64 

2.0068 

15  46  22.9 

6.372 

20 

22  51  48.70 

1.9050 

9  32  57.8 

8.960 

21 

21  20    6.98 

2.0043 

15  39  58.6 

6.439 

21 

22  53  42.95 

1.9034 

9  23  59.0 

9.000 

22 

21  22    7.16 

2.0018 

15  33  30.2 

6.506 

22 

22  55  37.11 

1.9019 

9  14  57.8 

9.039 

23 

21  24    7.19 
WED 

1.9993 

NESD 

S.  15  26  57.8 
AY  10. 

6.573 

23 

22  57  31.18 
FI 

1.9004 

IIDAY 

S.  9    5  54.3 
12. 

9.077 

0 

21  26    7.07 

1.9968 

S.  15  20  21.5 

6.639 

0 

22  59  25.16 

1.8989 

S.  8  56  48.5 

9.114 

1 

21  28    6.81 

1JS944 

15  13  41.2 

6.704 

1 

23    1  19.05 

1.8975 

8  47  40.5 

9.151 

2 

21  30    6.40 

1.9919 

15    6  57.0 

6.769 

2 

23    3  12.86 

1.8961 

8  38  30.3 

9.188 

3 

21  32    5.84 

1.9894 

15    0    8.9 

6.833 

3 

23    5    6.58 

1.8947 

8  29  18.0 

9J224 

4 

21  34    5.13 

1.9870 

14  53  17.0 

6.897 

4 

23    7    0.23 

1.8934 

8  20    3.5 

9J258 

5 

21  36    4.28 

1.9846 

14  46  21.3 

6.960 

5 

23    8  53.79 

1.8931 

8  10  47.0 

9i292 

6 

21  38    3^9 

1.9622 

14  39  21.8 

7.022 

6 

23  10  47.27 

1.8908 

8    1  28.4 

9.326 

7 

21  40    2.15 

1.9798 

14  32  18.6 

7.084 

7 

23  12  40.68 

1.8895 

7  52    7.8 

9.360 

8 

21  42    0.87 

1.9774 

14  25  11.7 

7.146 

8 

23  14  34.01 

1.8883 

7  42  45.2 

9.392 

9 

21  43  59.45 

1.9751 

14  18    1.1 

7.206 

9 

23  16  27.27 

1.8871 

7  33  20.7 

9.424 

10 

21  45  57.88 

1.9728 

14  10  46.9 

ijxn 

10 

23  18  20.47 

1.8860 

7  23  54.3 

9.456 

11 

21  47  56.18 

1.9704 

14    3  29.1 

7.326 

11 

23  20  13.59 

1.884b 

7  14  26.1 

9.487 

12 

21  49  54.33 

1.9681 

13  56    7.8 

7.385 

12 

23  22    6.65 

1.8837 

7    4  56.0 

9.517 

13 

21  51  52.35 

1.9658 

13  48  42.9 

7.443 

13 

23  23  59.65 

1.8827 

6  55  24.1 

9.546 

14 

21  53  50.23 

1.9635 

13  41  14.6 

7.501 

14 

23  25  52.58 

1.8817 

6  45  50.5 

9.575 

15 

21  55  47.97 

1.9612 

13  33  42.8 

7.559 

15 

23  27  45.45 

1.8807 

6  36  15.1 

9.603 

16 

21  57  45.58 

1.9590 

13  2(>    7.5 

7.615 

16 

23  29  38.26 

1.8798 

6  26  38.1 

9.631 

17 

21  59  43.05 

1.9567 

13  18  28.9 

7.671 

17 

23  31  31.02 

1.8788 

6  16  59.4 

9.658 

18 

22    1  40.39 

1.9545 

13  10  46.9 

7.727 

18 

23  33  23.72 

1.8780 

6    7  19.1 

9.664 

19 

22    3  37.60 

1.9523 

13    3    1.6 

7.782 

19 

23  35  16.38 

1.8771 

5  57  37.2 

9.710 

20 

22    5  34.67 

1.9502 

12  55  13.1 

7.836 

20 

23  37    8.98 

1.8763 

5  47  5.3.8 

9.735 

21 

22    7  31.62 

1.9480 

12  47  21.3 

7.890 

21 

23  39    1.53 

1.8755 

5  38    8.9 

9.760 

22 

22    9  28.44 

1.9459 

12  39  26.3 

7.943 

22 

23  40  54.04 

1.8748 

5  28  22.6 

9.784  ' 

23 

22  11  25.13 

1.9438 

12  31  28.2 

7.995 

23 

23  42  46.51 

1.8740 

5  18  ai.8 

94»7 

24 

22  13  21.69 

1.9417 

S.  12  23  26.9 

8.048 

24 

23  44  38.93 

1.8734 

S.  5    8  45.7 

9.630 

VIII, 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ABceoffion. 

Dlif. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Honr. 

Right  Ascension. 

Dlff. 

for  1  m. 

Declination. 

Diff. 
for  1  m. 

SAT 

URDA 

Y  13. 

MONDAY  15. 

0 

h     m     > 

23  44  38.93 

> 

1.8734 

O          1          II 

a  5    8  45.7 

II 
9.830 

0 

h     m      8 

1  14  31.61 

B 

1.8870 

N.  2  57  27.7 

10.185 

1 

23  46  31.31 

1.8727 

4  58  55.2 

9.853 

1 

1  16  24.87 

1.8883 

3    7  38.6 

10.177 

2 

23  48  23.66 

1.6731 

4  49    3.4 

9.874 

2 

1  18  18.20 

1.8896 

3  17  49.0 

10.168 

3 

23  50  15.97 

1.8716 

4  39  10.3 

9.895 

3 

1  20  11.61 

1.8910 

3  27  58.8 

10.158 

4 

23  52    8JJ5 

1.8711 

4  29  15.9 

9.915 

4 

1  22    5.11 

1.8924 

3  38    8.0 

10.148 

5 

23  54    0.50 

1.8706 

4  19  20.4 

9.935 

5 

1  23  58.70 

1.8938 

3  48  16.5 

10.137 

6 

23  55  52.72 

1.8701 

4    9  23.7 

9.954 

6 

1  25  52.37 

1.8953 

3  58  24.4 

10.125 

7 

23  57  44.91 

1.8697 

3  59  25.9 

9.973 

7 

1  27  46.13 

1.8968 

4    8  31.6 

10.113 

8 

23  59  37.10 

1.8683 

3  49  27.0 

9.991 

8 

1  29  39.99 

1.8984 

4  18  38.0 

10.100 

9 

0    1  29.25 

1.8690 

3  39  27.1 

10.008 

9 

1  31  33.94 

1.9001 

4  28  43.6 

10.086 

10 

0    3  21.38 

1.8687 

3  29  26.1 

10.024 

10 

1  33  27.99 

1.9017 

4  38  48.3 

10.072 

11 

0    5  13.49 

1.8684 

3  19  24.2 

10.040 

11 

1  a5  22.15 

1.9034 

4  48  52.2 

10.057 

12 

0    7    5.58 

1.86R2 

3    9  21.3 

10.055 

12 

1  37  16.41 

1.9052 

•  4  58  55.1 

10.041 

13 

0    8  57.67 

1.8680 

2  59  17.5 

10.070 

13 

1  39  10.78 

1.9070 

%    8  57.1 

10.025 

14 

0  10  49.74 

1.8679 

2  49  12.9 

10.084 

14 

1  41    5.25 

1.9069 

5  18  58.1 

10.008 

15 

0  12  41.81 

1.8677 

2  39    7.4 

10.098 

15 

1  42  59.84 

1.9107 

5  28  58.0 

9.990 

16 

0  14  33.87 

1.8677 

2  29    1.2 

10.110 

16 

1  44  54.54 

1.9127 

5  38  56.9 

9.972 

17 

0  16  25.93 

1.8677 

2  18  54.2 

10.123 

17 

1  46  49.36 

1.9146 

5  48  54.6 

9.952 

18 

0  18  17.99 

1.8677 

2    8  46.5 

10.134 

18 

1  48  44.30 

1.9166 

5  58  51.2 

9.933 

19 

0  20  10.05 

1.8877 

1  58  38.1 

10.145 

19 

1  50  39.36 

1.9187 

6    8  46.6 

9.912 

20 

0  22    2.12 

1.8678 

1  48  29.1 

10.155 

20 

1  52  34.54 

1.9208 

6  18  40.7 

9.8t'l 

21 

0  23  54.19 

1.8680 

1  38  19.5 

10.165 

21 

1  54  29.85 

1.9229 

6  28  33.5 

9.869 

22 

0  25  46.27 

1.8681 

1  28    9.3 

10.174 

22 

1  56  25.29 

1.9351 

6  38  25.0 

9.846 

23 

0  27  38.37 
SU 

1.8683 

NDAY 

S.   1  17  58.6 
14. 

10.182 

23 

1  58  20.86 
TU 

1.9273 

ESDA 

N.  t)  48  15.1 
Y  16. 

9.8S3 

0 

0  29  30.48 

1.8686 

S.   1    7  47.4 

10.190 

0 

2    0  16.56 

1.9296 

N.  6  58    3.7 

9.799 

1 

0  31  22.61 

1.8689 

0  57  35.8 

10.197 

1 

2    2  12.40 

1.9319 

7    7  50.9 

9.775 

2 

0  33  14.75 

1.869Q 

0  47  23.7 

IQSM 

2 

2    4    8.38 

1.9342 

7  17  36.6 

9.749 

3 

0  35    6.91 

1.8696 

0  37  11.3 

10J210 

3 

2    6    4.51 

1.9366 

7  27  20.8 

9.723 

4 

0  36  59.10 

1.8700 

0  26  58.5 

10.215 

4 

2    8    0.78 

1.9390 

7  37    3.4 

9.696 

5 

0  38  51.32 

1.8705 

0  16  45.5 

10.290 

5 

2    9  57.19 

1.H15 

7  46  44.4 

P.669 

6 

0  40  43.56 

1.8710 

S.   0    6  32.2 

100234 

6 

2  11  53.75 

1.9440 

7  56  23.7 

9.641 

7 

0  42  35.83 

1.8715 

N.  0    3  41.3 

10.227 

7 

2  13  50.47 

1.9465 

8    6    1.3 

9.612 

8 

0  44  28.14 

1.8721 

0  13  55.0 

10J230 

8 

2  15  47.34 

1.9491 

8  15  37.1 

9.5Si 

9 

0  46  20.48 

1.8727 

0  24    8.9 

10J233 

9 

2  17  44.37 

1.9518 

8  25  11.1 

9.552 

10 

0  48  12.86 

1.8734 

0  34  22.9 

10J234 

10 

2  19  41.55 

1.9544 

8  34  43.3 

9.521 

11 

0  50    5.29 

1.8740 

0  44  36.9 

10J234 

11 

2  21  38.89 

1.9571 

8  44  13.6 

9.489 

12 

0  51  57.75 

1.8748 

0  54  51.0 

10J234 

12 

2  23  36.40 

1.9599 

8  53  41.9 

9.456 

1  13 

0  53  50.26 

1.8756 

1    5    5.0 

10J234 

13 

2  25  34.08 

1.9e7 

9    3    8.3 

9.423 

14 

0  55  42.82 

1.8764 

1  15  19.0 

10.233 

14 

2  27  31.92 

1.9655 

9  12  32.7 

9.389 

15 

0  57  35.43 

1.8773 

1  25  32.9 

10J331 

15 

2  29  29.94 

1.9684 

9  21  55.0 

9.354 

16 

0  59  28.09 

1.8788 

1  35  46.7 

10.228 

16 

2  31  28.13 

1.9713 

9  31  15.2 

9.318 

17 

1    1  20.81 

1.8791 

1  46    0.3 

10J325 

17 

2  33  26.50 

1.9742 

9  40  a3.2 

9.283 

18 

1    3  13.58 

1.8801 

1  56  13.7 

10.221 

18 

2  35  25.04 

1.9772 

9  49  49.0 

9.245 

19 

1    5    6.42 

1.8811 

2    6  26.9 

10JJ17 

19 

2  37  23.76 

1.9803 

9  59    2.6 

9J208 

20 

1    6  59.32 

1.8tt22 

2  16  39.8 

10.212 

20 

2  39  22.67 

1.9833 

10    8  13.9 

9.169 

21 

1    8  52.29 

1.8K« 

2  26  52.3 

10.206 

21 

2  41  21.76 

1.9864 

10  17  22.9 

9.130 

22 

1  10  45.32 

1.8845 

2  37    4.5 

lOJMX) 

22 

2  43  21.04 

1.9896 

10  26  29.5 

9.090 

23 

1  12  3843 

1.8857 

2  47  16.3 

10.193 

23 

2  45  20.51 

1.9928 

10  35  33.7 

9.049 

24 

1  14  31.61 

1.8870 

N.  2  57  27.7 

10.185 

24 

2  47  20.17 

1.9960 

N.IO  44  35.4 

9.008 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aiconiilon. 

Diff. 
for  1  m. 

Declination. 

Diflf. 
forlm. 

Hoar. 

Bight  Asconaion. 

DiflT. 
for  1  m. 

Declination. 

DMT. 
for  1  m. 

WEDNESDAY  17. 

FRffiAY 

19. 

0 

h     m      1 

2  47  20.17 

1.9960 

N.IO  44  35.4 

// 
9.008 

0 

h    m     8 

4  27  27.49 

8 

9.1855 

N.16°54    7^3 

6.075 

1 

2  49  20.03 

J.9993 

10  53  34.0 

8.965 

1 

4  29  38.75 

2.1899 

17    0    9.4 

2 

2  51  20.08 

2.0025 

11    2  31.2 

8.922 

2 

4  31  50.28 

2.1043 

17    6    GJd 

5.911 

3 

2  53  20.33 

3.0059 

11  11  25.2 

8.879 

3 

4  34    2.07 

2.1988 

17  11  68.7 

5.898 

4 

2  55  20.78 

S.0092 

11  20  10.0 

8.834 

4 

4  36  14.13 

2J)032 

17  17  45.9 

5.744 

5 

2  57  21.44 

2.0126 

11  29    5.3 

8.789 

5 

4  38  20.40 

2J9076 

17  23  28.0 

5.^9 

G 

2  59  22.30 

2.0160 

11  37  51.3 

8.743 

6 

4  40  39.05 

2J2121 

17  29    5.0 

6.573 

7 

3    1  23.30 

2.0195 

11  40  34.5 

8.606 

7 

4  42  51.91 

2.2166 

17  34  36.8 

5.487 

8 

3    3  JW.G4 

2.0230 

11  55  14.8 

8.648 

8 

4  45    5.04 

2J9210 

17  40    3.4 

5.399 

9 

3    5  20.13 

2.0265 

12    3  52.2 

8.599 

9 

4  47  18.4^ 

2.2354 

17  45  24.7 

5J11 

10 

3    7  27.83 

2.0301 

12  12  20.7 

8.550 

10 

4  49  32.09 

2.2999 

17  50  40.7 

5JS29 

11 

3    9  29.74 

2.«W7 

12  20  58.2 

8.500 

11 

4  51  46.02 

2J8344 

17  55  51.3 

5.139 

12 

3  11  31.82 
3  13  34.«3 

2.0374 

12  29  20.7 

8.449 

12 

4  54    0.22 

2J2388 

18    0  56.5 

5.041 

13 

2.0411 

12  37  52.1 

SJ398 

13 

4  50  14.68 

2.9432 

18    5  56.2 

4.949 

14 

3  15  30.80 

2.0448 

12  46  14.4 

8.345 

14 

4  58  29.41 

2JM77 

18  10  50.4 

4.857 

15 

3  17  39.00 

2.0485 

12  54  33.5 

8.292 

15 

5    0  44.40 

2.2581 

18  15  39.1 

4.764 

1(5 

3  19  42.02 

2.0523 

13    2  49.4 

8.238 

16 

5    2  59.66 

2.25C5 

18  20  22.1 

4.670 

17 

3  21  45.87 

2.0561 

13  11    2.1 

8.183 

17 

5    5  15.18 

2JW09 

18  24  59.4 

4.575 

18 

3  23  49.;J5 

2.0599 

13  19  11.5 

8.128 

18 

5    7  30.97 

2.2653 

18  29  31.0 

4.479 

19 

3  25  53.05 

2.0637 

13  27  17.5 

8.073 

19 

5    9  47.02 

9.9696 

18  33  56.9 

4.383 

20 

3  27  50.99 

2.0676 

13  35  20.1 

8.014 

20 

5  12    3,SS 

2.2740 

18  38  16.9 

4.985 

21 

3  30    1.10 

2.0715 

13  43  19.2 

7.956 

21 

5  14  19.90 

2J2784 

18  42  31.1 

4.187 

22 

3  32    5.57 

2.0754 

13  51  14.8 

7.897 

22 

5  16  36.73 

9.9a27 

18  46  39.4 

4.068 

23 

3  34  10.22 
THl 

2.0794 

msBA 

N.13  59    6.9 
lY  18. 

7.838 

23 

5  18  53.83 
SAT 

9.9870 

VBDA 

N.18  50  41.7 
lY  20. 

3.988 

0 

3  36  15.10 

2.0834 

N.14    6  55.3 

7.777 

0  1 

5  21  11.18 

9.9913 

N.18  54  37.9 

3.887 

1 

3  38  20.23 

SU)875 

14  14  40.1 

7.716 

1 

5  23  28.79 

9.9956 

18  58  28.1 

3.786 

2 

3  40  25.00 

2.0915 

14  22  21.2 

7,654 

2 

5  25  46.66 

9J3999 

19    2  12.2 

3.684 

3 

3  42  31.21 

2.0956 

14  29  58.0 

7J)91 

3 

5  28    4.78 

9.3042 

19    5  50.2 

3JWI 

4 

3  44  37.07 

2.0997 

14  37  32.1 

7.327 

4 

5  30  23.16 

2.3084 

19    9  22.0 

3.477 

5 

3  40  43.17 

2.1 038 

14  45    1.8 

7.462 

5 

5  32  41.79 

9.3126 

19  12  47.5 

3.373 

6 

3  48  49.52 

2.1079 

14  52  27.0 

7.397 

6 

5  35    0.^^ 

9.3168 

19  16    6.7 

3.968 

7 

3  50  50.12 

2.1120 

14  59  49.5 

7J31 

7 

5  37  19.80 

9..1909 

19  19  19.6 

3.169 

8 

3  53    2.97 

2.1162 

15    7    7.3 

7J»4 

8 

5  39  30.18 

9.3950 

19  22  26.1 

3.055 

9 

3  55  10.07 

2.1204 

15  14  21.1 

7.196 

9 

5  41  58.81 

2.3991 

19  25  26.2 

9JM7 

10 

3  57  17.42 

2.1247 

15  21  30.8 

7.127 

10 

5  44  18.68 

2.3332 

19  28  19.8 

9.839 

11 

3  59  25.03 

2.1289 

15  28  30.3 

7.057 

11 

5  46  38.79 

2J372 

19  31    6.8 

9.730 

12 

4     1  32.88 

2.1332 

15  35  37.7 

6.987 

12 

5  48  59.15 

2.3413 

19  33  47.3 

9.G20 

13 

4    3  41.00 

2.1375 

15  42  34.8 

6.915 

13 

5  51  19.75 

9.3453 

19  36  21.2 

9.510 

14 

4    5  49.38 

2.1418 

15  49  27.0 

6.843 

14 

5  5ii  40.59 

9.3492 

19  38  48.5 

9.399  ^ 

15 

4    7  58.02 

2.1461 

15  50  10.0 

6.770 

15 

5  56    1.66 

9.a'vU 

19  41    9.1 

9J987 

16 

4  10    0.91 

2.1504 

10    3    0.0 

6.696 

16 

5  58  22.97 

9.3570 

19  43  22.9 

9.174  ' 

17 

4  12  10.07 

2.1547 

10    9  39.5 

6.621 

17 

6    0  44.51 

9.3606 

19  45  30.0 

9.061  ! 

18 

4  14  25.48 

2.1591 

10  10  14.5 

6.546 

18 

6    3    6.27 

9.3646 

19  47  30.3 

1.947 

19 

4  10  35.10 

2.1635 

10  22  45.0 

6.470 

19 

6    5  28.26 

9J»84 

19  49  23.7 

1.833 

20 

4  18  45.10 

2.1678 

10  2J)  10.9 

6J)92 

20 

6    7  50.48 

9.3721 

19  51  10.2 

1.717  : 

21 

4  20  55.30 

2.17-J2 

10  35  32.1 

6J14 

21 

6  10  12.92 

2.3758 

19  52  40.8 

1.601 

22 

4  23    5.77 

2.1766 

10  41  48.0 

6.235 

22 

6  12  35.57 

2.3794 

19  54  99A 

1.4&  ; 

23 

4  25  10.50 

2.1810 

10  48    0.4 

6.156 

23 

6  14  58.44 

2.3831 

19  55  48.0 

1.368  ! 

'M 

4  27  27.49 

9.1855 

N.IO  54    7.3 

6.075 

24 

6  17  21.53 

2.3866 

N.19  57    6.5 

l^iO 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


[Hour. 


Right  AsoenaSon. 


Dlif. 
for  1  m. 


DecUnAtion. 


Dift 
for  1  m. 


SUNDAY  21. 


0  6  17  21.53' 

1  6  19  44.831 

2  6  22    8.34 

3  6  24  32.06 

4  6  26  55.99 

5  6  29  20.]  1 

6  6  31  44.43! 

7  6  34    8.94] 

8  6  36  33.64 

9  6  38  58.53 

10  6  41  23.61 

11  6  43  48.87 

12  /  6  46  14.311 

13  .  6  48  39.92 

14  /  6  51    5.71 

15  6  53  31.66 

16  6  55  57.79 

17  6  58  24.06 

18  7    0  50.49 

19  7    3  17.08 

20  7    5  43.81 

21  7    8  10.69 

22  7  10  37.72 

23  7  13    4.88 


8 

9.3866 

N.19  57    6.5 

8.3901 

19  58  17.9 

S.3936 

19  59  22.2 

3.3970 

20 

0  19.4 

2.4004 

20 

1    9.4 

S.4037 

20 

1  52.1 

9.4069 

20 

2  27.6 

2.4101 

20 

2  55.8 

2.4133 

20 

3  16.7 

9.4164 

20 

3  30.2 

2.4195 

20 

3  36.4 

2.^95 

20 

3  35.1 

9.4954 

20 

3  26.4 

2.49ti3 

20 

3  10.2 

2.4311 

20 

2  46.6 

9.4339 

20 

2  15.4 

9.4366 

20 

1  36.7 

9.4392 

20 

0  50.4 

9.4417 

19  59  56.6 

9.4443 

19  58  55.2 

2.4468 

19  57  46J2 

9.4499 

19  56  29.6 

9.4515 

19  55    5.3 

9.4538 

N.19  53  33;} 

^  i 

7  15  32.17 

2.4560 

1 

7  17  59.60 

9.4589 

2 

7  20  27.16 

9.4603 

3  i 

7  22  54.84 

9.4693 

4 

7  25  22.64 

3.4643 

5 

7  27  50.55 

2.4669 

6 

7  30  18.58 

9.4680 

7 

7  32  46.71 

9.4698 

8 

7  35  14.95 

9.4715 

9 

7  37  43.29 

9.4731 

10 

7  40  11.73 

2.4747 

11 

7  42  40.26 

2.4762 

12 

7  45    8.87 

2.4776 

13 

7  47  37.57 

2.4790 

14 

7  50    6.35 

2.4803 

15 

7  52  35.21 

2.4815 

16 

7  55    4.14 

2.4827 

17 

7  57  33.14 

2.4838 

18 

8    0    2.20 

2.4849 

19 

8    2  31.32 

2.4859 

20 

8    5    0.50 

2.4866 

21 

8    7  29.74 

2.4876 

22 

8    9  59.02 

2.4884 

23 

8  12  28.35 

2.4891 

24 

8  14  57.73 

2.4898 

MONDAY  22. 


N.19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 

N.18 


53.6 

6.2 
11.1 

8.2 
57.6 
39.3 
13.2 
39.3 
57.6 

8.2 
11.0 

6.0 
53.1 
32.5 

4.1 
27.9 
43.9 
52.1 
52.6 
45.3 
30.2 

7.4 
42  36.8 
37  58.5 
33  12.5 


51 
50 
48 
46 
43 
41 
39 
36 
33 
31 
28 
25 
21 
18 
15 
11 
7 
3 
59 
55 
51 
47 


1J250 

1.131 

1.012 

0.893 

0.773 

0.659 

0.531 

0.409 

0.287 

0.164 

0.041 

0.083 

0.207 

0.332 

0.457 

0.589 

0.708 

0.834 

0.960 

1.087 

1J214 

1.341 

1.469 

1.597 


Hoar. 


RljCht  AMenalon. 


Diff. 
for  1  hl 


DeoUnation. 


Diif. 

for  1  m. 


1.735 
1.854 
1.983 
2.112 
2JM1 
2.370 
2J300 
2.629 
2.759 
2.889 
3.019 
3.149 
3J278 
3.408 
3.538 
3.668 
3.798 
3J)28 
4.057 
4.186 
4.316 
4.44*) 
4.574 
4.703 
4.831 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  23. 


h  m 

8  14 
8  17 
8  19 
8  22 
8  24 
8  27 
8  29 
8  32 
8  34 
8  37 
8  39 
8  42 
8  44 
8  47 
8  49 
8  52 
8  54 
8  57 

8  59 

9  2 


9 
9 
9 


4 
7 
9 


9  12 


57.73 
27.14 
56.59 
26.07 
55.57 
25.10 
54.64 
24.20 
53.77 
23.35 
52.93 
22.52 
52.10 
21.68 
51.24 
20.79 
60.32 
19.84 
49.33 
18.80 
48.24 
17.65 
47.02 
ia35 


> 

9.4898 
2.4905 
2.4910 
2.4915 
2.4919 
2.4923 
2.4926 
2.4928 
2.4929 
9.4930 
9.4931 
9.4930 
9.4999 
9.4998 
2.4996 
2.4994 
2.4921 
2.4917 
2.4913 
2.4909 
2.4904 
9.4898 
2.4892 
9.4885 


N.18  33 
18  28 
18  23 
18  18 
18  12 
18  7 
18  1 
17  56 
17  50 
17  44 
17  38 
17  32 
17  26 
17  19 
17  13 
17  6 
16  59 
16  52 
16  45 
16  38 
16  31 
16  24 
16  16 

N.16    8 


12.5 
18.8 
17.4 

8.3 
51.6 
27.2 
55.2 
15.7 
28.6 
34.0 
31.8 
22.2 

5.1 
40.6 

8.7 
29.5 
43.0 
49.2 
48.2 
40.0 
24.6 

2.1 
32.6 
56.0 


WEDNESDAY  24. 


9  14  45.64 

9.4878 

9  17  14.88 

9.4870 

9  19  44.08 

9.4869 

9  22  13.23 

9.4854 

9  24  42.33 

9.4845 

9  27  11.37 

9.4836 

9  29  40.36 

9.4896 

9  32    9.29 

9.4816 

9  34  38.16 

.9.4806 

9  37    6.96 

9.4795 

9  39  35.70 

9.4784 

9  42    4.37 

2.4772 

9  44  32.96 

2.4760 

9  47    1.48 

2.4747 

9  49  29.93 

2.4734 

9  51  58.30 

2.4721 

9  54  26.59 

2.4708 

9  56  54.y0 

2.4685 

9  59  22.93 

2.4681 

10    1  50.98 

2.46C7 

10    4  18.94 

2.4653 

10    6  46.82 

2.4639 

10    9  14.61 

2.4624 

10  11  42.31 

2.4609 

10  14    9.91 

2.4593 

N. 


N. 


5 
5 
4 


6  1  12.5 
5  53  22.0 
5  45  24.6 
5  37  20.4 
5  29  9.4 
20  51.6 
12  27.2 
3  56.2 
55  18.6 
4  46  34.5 
4  37  44.0 
4  28  47.1 
4  19  43.8 
4  10  34.3 
4  1  18.6 
3  51  56.7 
3  42  28.7 
3  32  54.8 
3  23  14.9 
3  13  29.2 
3  3  37.7 
2  53  40.5 
2  43  37.6 
2  33  29.2 
2  23  15.3 


n 

4.831 

4.959 

5.087 

5.215 

5.342 

5.469 

5.596 

5.722 

5.848 

5.973 

6.098 

6.223 

6.346 

6.469 

6.593 

6.714 

6.836 

6.957 

7.077 

7.197 

7.316 

7.434 

7.551 

7.666 


7.784 
7.899 
8.014 
8.127 
8iM0 
8.351 
8.462 
8.572 
8.681 
8.789 
8.896 
9.002 
9.107 
9J310 
9.313 
9.415 
9.516 
9.615 
9.713 
9.810 
9.906 
10.001 
10.094 
10.187 
10.278 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  ABceiuion. 

Dlff. 
for  1  m. 

DecUnatioD. 

Diff. 

for  1  m. 

Hoar. 

Right  Asoenilon. 

Dur. 

for  1  m. 

DeelinatioiL 

IMff. 
for  I  m. 

m 

THURSDAY  25. 

SATURDAY  27. 

h     m      fi 

B 

«-     o       /       // 

II 

h    m      B 

B 

O        /          n 

II 

0 

10  14    9.91 

2.4S93 

N.12  23  15.3 

10J978 

0 

12  10  19.61 

3.3893 

N.  2  52  13.4 

12i)18 

1 

10  16  37.42 

9.4578 

12  12  55.9 

10.367 

1 

12  12  42.51 

3.3810 

2  39  17.8 

19.934 

2 

10  19    4.84 

3.4M9 

12    2  31.2 

10.456 

2 

12  15    5.33 

9..^»797 

2  26  21.3 

19.948 

3 

10  21  32.17 

3.4546 

11  52    1.2 

10.543 

3 

12  17  28.07 

3.3784 

2  13  24.1 

13.960 

4 

10  23  59.40 

3.4531 

11  41  26.0 

10.639 

4 

12  19  50.73 

9.3771 

2    0  26.2 

19.970 

5 

10  26  26.54 

3.4515 

11  30  45.7 

10.713 

5 

12  22  13.32 

9.3758 

1  47  27.7 

12.979 

6 

10  28  53.58 

3.4499 

11  20    0.4 

10.796 

6 

12  24  35.83 

9.3746 

1  34  28.7 

12.987 

7 

10  31  20.52 

3.4483 

11    9  10.2 

10.878 

7 

12  26  58.27 

9.3734 

1  21  29.3 

19.999 

8 

10  33  47.37 

3.4466 

10  58  15.1 

10.958 

8 

12  29  20.64 

9.3722 

1    8  29.6 

13.996 

9 

10  36  14.12 

3.4460 

10  47  15.2 

11.037 

9 

12  31  42.94 

9.3710 

0  55  29.7 

19.998 

10 

10  38  40.77 

3.4433 

10  36  10.6 

11.115 

10 

12  34    5.17 

9.3698 

0  42  29.8 

190)99 

11 

10  41    7J3Q 

9.4416 

10  25    1.4 

11.191 

11 

12  36  27.32 

9m1687 

0  29  29.8 

13.996 

12 

10  43  33.77 

9.4399 

10  13  47.7 

11J266 

12 

12  38  49.41 

9.3676 

0  16  30.0 

19.996 

13 

10  46    0.12 

3.4383 

10    2  29.5 

11.339 

13 

12  41  11.44 

9.3665 

N.  0    3  30.4 

19.999 

14 

10  48  26.36 

3.4366 

9  51    7.0 

11.411 

14 

12  43  33.40 

9.3655 

S.  0    9  29.0 

19.986 

15 

10  50  52.50 

3.4349 

9  39  40.2 

11.481 

15 

12  45  55.30 

9.3644 

0  22  28.0 

19.978 

16 

10  53  18.54 

3.4333 

9  28    9.2 

11.550 

16 

12  48  17.14 

9.3634 

0  35  26.4 

19.969 

17 

10  55  44.48 

3.4315 

9  16  34.2 

11.617 

17 

12  50  38.92 

3.3624 

0  48  24.3 

19.958  1 

18 

10  58  10.32 

3.4398 

9    4  55.1 

11.683 

18 

12  53    0.63 

3.3614 

1     1  21.4 

19iM6 

19 

11    0  36.06 

3.4381 

8  53  12.2 

11.748 

19 

12  55  22.29 

9.3605 

1  14  17.8 

19.932 

20 

11    3    1.69 

3.4363 

8  41  25.4 

11.810 

20 

12  57  43.89 

9.3596 

1  27  13.3 

19.917 

21 

11    5  27.22 

3.4247 

8  29  34.9 

11.872 

21 

13    0    5.44 

9.3586 

1  40    7.8 

19.900 

22 

11    7  52.65 

3.4330 

8  17  40.8 

11.933 

22 

13    2  26.93 

2.3577 

1  53    1.2 

19.881 

23 

11  10  17.98 
Fi 

3.4313 

tlDAY 

N.  8    5  43.1 
26. 

11.990 

23 

13    4  48.37 
SU 

9wK)69 

fNDAIi 

S.  2    5  53.5 

r  28. 

19.861 

0 

11  12  43.20 

3.4196 

N.  7  53  42.0 

13.047 

0 

13    7    9.75 

9.3561 

S.  2  18  44.5 

19.839 

1 

11  15    8.33 

3.4179 

7  41  37.5 

13.103 

1 

13    9  31.09 

9.3553 

2  31  34.1 

19.815 

2 

11  17  33.35 

3.4163 

7  29  29.8 

13.155 

2 

13  11  52.38 

9.3545 

2  44  22.3 

19.790 

3 

11  19  58.27 

9.4146 

7  17  18.9 

12.307 

3 

13  14  13.63 

3.3537 

2  57    9.0 

19.764 

4 

11  22  23.10 

9.4139 

7    5    5.0 

13.358 

4 

13  16  34.83 

3.3530 

3    9  54.0 

12.736 

5 

11  24  47.82 

3.4113 

6  52  48.1 

13.305 

5 

13  18  55.98 

9.3532 

3  22  37.3 

12.706 

6 

11  27  12.45 

3.4096 

6  40  28.3 

13.353 

6 

13  21  17.09 

9.3515 

3  35  18.8 

12.675 

7 

11  29  36.98 

3.4080 

6  28    5.8 

13.398 

7 

13  23  38.16 

9.3508 

3  47  5a4 

12.643 

8 

11  32    1.41 

3.4063 

6  15  40.6 

13.442 

8 

13  25  59.19 

3.3501 

4    0  36.0 

13.609 

9 

11  34  25.74 

9.4047 

6    3  12.8 

12.484 

9 

13  28  20.18 

9.3495 

4  13  11.5 

12.573 

10 

11  36  49.98 

3.4031 

5  50  42.5 

12.525 

10 

13  30  41.13 

9.3489 

4  25  44.8 

12.536 

11 

11  39  14.12 

3.4015 

5  38    9.9 

12.564 

11 

13  33    2.04 

9.3483 

4  38  15.8 

12.497 

12 

11  41  38.16 

3.3999 

5  25  34.9 

12.601 

12 

13  35  22.92 

9.3477 

4  50  44.4 

12.457 

13 

11  44    2.11 

3.3984 

5  12  57.7 

12.637 

13 

13  37  43.77 

9.3471 

5    3  10.6 

19.416 

14 

11  46  25.97 

3.3968 

5    0  18.5 

12.671 

14 

13  40    4.58 

3.3466 

5  15  34.3 

13<;J73 

15 

11  48  49.73 

3.a953 

4  47  37.3 

12.703 

15 

13  42  25.36 

3.3461 

5  27  55.4 

T3.:«» 

16 

11  51  13.40 

3.3938 

4  34  54.2 

12.733 

16 

13  44  46.11 

3.3456 

5  40  13.8 

12.384 

17 

11  53  36.98 

3.3993 

4  22    9.3 

13.763 

17 

13  47    6.83 

3.3451 

5  52  29.4 

1    12J237 

18 

11  56    0.47 

3.3908 

4    9  22.7 

12.790 

18 

13  49  27.52 

3.3446 

6    4  42.2 

^    12.188 

19 

11  58  23.87 

9.3883 

3  56  34.5 

13.815 

19 

13  51  48.18 

9.3441 

6  16  52.0 

12.138 

20 

12    0  47.19 

3.3879 

3  43  44.8 

13.839 

20 

13  54    8.82 

9.3437 

6  28  58.8 

12.087 

21 

12    3  10.42 

3.3864 

3  30  53.8 

12.862 

21 

13  56  29.43 

3JM33 

6  41    2.5 

12.035 

22 

12    5  33.57 

3.3830 

3  18    1.5 

12.882 

22 

13  58  50.01 

3.3439 

6  53    3.0 

11.981 

23 

12    7  56.63 

3J)836 

3    5    8.0 

12.901 

2:3 

14    1  10.57 

3.3425 

7    5    0.1 

11.925 

24 

12  10  1^.6i 

3.3833 

N.  2  52  13.4 

12.918 

24 

14    3  31.11 

3.3431 

S.   7  16  53.9 

11.868 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AsceoBlcm. 

Diff. 
for  I  m. 

DMUnaftlon. 

Diff. 
for  1  xn. 

Hoar. 

Right  Aacengion. 

Diff. 
for  1  111. 

DeoUnation. 

Diff. 
for  1.  m. 

MO 

•NDAl 

'  29. 

WEDNESDAY  31. 

h     m      H 

B 

Of        n   \ 

u 

• 

h     m      8 

B 

o        /        // 

II 

0 

14    3  31.11 

9.3491 

S.  7  16  53.9 

11.866 

0 

15  55  38.84 

9.3995 

S.  15  20  14.3 

7.919 

1 

14    5  51.63 

9J417 

7  28  44.3 

11.811 

1 

15  57  58.60 

9.3991 

15  28    6.0 

7.810 

2 

14    8  12.13 

9.3413 

7  40  31.2 

11.759 

2 

16    0  18.33 

9.3386 

15  35  51.5 

7.707 

3 

14  10  32.61 

9.3411 

7  52  14.5 

11.699 

3 

16    2  38.03 

9.3389 

15  43  30.9 

7.604 

4 

14  12  53.06 

9.3406 

8    3  54.2 

11.630 

4 

16    4  57.71 

9J977 

15  51    4.1 

7.501 

5 

14  15  13.50 

9.3405 

8  15  30.1 

11Uj67 

5 

16    7  17.35 

9.3979 

15  58  31.0 

7.397 

6 

14  17  33.91 

9.3409 

8  27    2.3 

11.503 

6 

16    9  36.97 

9.3367 

16    5  51.7 

7.999 

7 

14  19  54.31 

9.3399 

8  38  30.6 

11.438 

7 

16  11  56.55 

9J961 

16  13    6.1 

7.187 

8 

14  22  14.69 

*   9.3396 

8  49  54.9 

11.373 

8 

16  14  16.10 

9.3955 

16  20  14.2 

7.089 

9 

14  24  35.06 

9.3393 

9    1  15.2 

11J04 

9 

16  16  35.62 

sjaaao 

16  27  15.9 

6.976 

10 

14  26  55.41 

9.3391 

9  12  31.4 

11.935 

10 

16  18  55.10 

9.3943 

16  34  11.3 

6.870 

11 

14  29  15.75 

9Un8R 

9  23  43.5 

11.165 

11 

16  21  14.54 

9..1937 

16  41    0.3 

6.763 

12 

14  31  36.07 

9.3386 

9  34  51.3 

11.004 

12 

16  23  33.95 

9.3931 

16  47  42.8 

6.656 

13 

14  33  56.38 

9.3364 

9  45  54.9 

11.093 

13 

16  25  53.32 

9.3394 

16  54  19.0 

6.549 

14 

14  36  16.68 

9.3369 

9  56  54.1 

10.949 

14 

16  28  12.64 

9JB17 

17    0  48.7 

6.441 

15 

14  38  36.96 

9.3380 

10    7  48.8 

10.875 

15 

16  30  31.92 

9.3309 

17    7  11.9 

6.333 

16 

14  40  57J» 

9.3378 

10  18  39.0 

10.799 

16 

16  32  51.15 

9.3909 

17  13  2a7 

6.995 

17 

14  43  17.48 

9..1375 

10  29  24.7 

10.739 

17 

16  35  10.34 

9.3194 

17  19  38.9 

6.116 

18 

14  45  37.73 

9.3373 

10  40    5.7 

10.645 

18 

16  37  29.48 

9.3186 

17  25  42.6 

6.007 

19 

14  47  57.96 

9J371 

10  50  42.0 

10.566 

19 

16  39  48.57 

9.3177 

17  31  39.8 

5.696 

20 

14  50  18.18 

9.3369 

11    1  13.6 

10.467 

20 

16  42    7.61 

9.3169 

17  37  30.4 

5.789 

21 

14  52  38.39 

9.3367 

11  11  40.4 

10.406 

21 

16  44  26.59 

9.3160 

17  43  14.4 

5.679 

22 

14  54  58.59 

9.')365 

11  22    2.4 

10U)95 

22 

16  46  45.52 

9.3150 

17  48  51.9 

5.569 

23 

14  57  18.78 

9J063 

S.11  32  19.5 

10.343 

23 

16  49    4.39 

9.3141 

S.  17  54  22.7 

5.459 

TU] 

ESDA^ 

Y  30. 

THURS] 

DAY, 

APRIL,  1. 

0 
1 

14  59  38.95 

15  1  59.11 

9.3361 
9.3359 

S.  11  42  31.6 
11  52  38.6 

10.159 
10.075 

0 

16  51  23.21 

9.3131 

S.  17  59  46.9 

5.349 

2 

15    4  19.26 

9.3357 

12    2  40.5 

9.989 

3 

15    6  39.40 

9.3355 

12  12  37.3 

9.903 

4 

15    8  59.52 

9.3353 

12  22  28.9 

9.816 

5 
6 

15  11  19.63 
15  13  39.73 

9J2351 
9.3349 

12  32  15.2 
12  41  56.2 

9.738 
9.639 

PHASES 

OF  T] 

HE  MOON. 

7 
8 

15  15  59.82 
15  18  19.89 

9.3347 
9.3345 

12  51  31.9 

13  1    2.2 

9.549 
9.456 

9 

15  20  39.95 

9.3349 

13  10  27.0 

9.366 

d       h      xn 

10 

15  23    0.00 

9.3340 

13  19  46.3 

9.976 

<C  La4St  Qua 

rter,  . 

.     4  17  43.3 

11 

15  25  20.03 

s^ixn 

13  29    0.1 

9.183 

#   New  Moo 

»n, 

.  12  20  4€ 

1.6 

12 

15  27  40.05 

9w«35 

13  38    8.2 

9.089 

3)   First  Qua 

trter, . 

.  20  17  54.0         1 

13 

15  30    0.05 

ujxm 

13  47  10.7 

8.994 

O   Full  Mooi 

.  27     9  32 

1.7 

14 

15  32  20.03 

9*3339 

13  56    7.5 

8.899 

^^^^^^                   ^^B         ^^^  ^  ^           ^m  ■  ^^  '^^     ^^  ^ 

7 

15 

15  34  40.00 

9J396 

14    4  58.6 

6.804 

16 

15  36  59.95 

9.3394 

14  13  44.0 

8.707 

17 

15  39  19.88 

9JI391 

14  22  23.5 

8.610 

C  Apogee, . 

A 

It      1  y^ 

h 

18 

15  41  39.80 

9J317 

14  30  57.2 

6.519 

.          • 

.     .    11  16./ 

19 

15  43  59.69 

9.3314 

14  39  25.0 

6.414 

<C   Perigee, . 

.          . 

.     .    26  12.8 

20 

15  46  19.57 

9unii 

14  47  46.9 

6.315 

21 

15  48  39.42 

ujsaoi 

14  56    2.8 

8J215 

22 

15  50  59.25 

9.3303 

15    4  12.7 

8.115 

23 

15  53  19.06 

9.3999 

15  12  16.5 

6.014 

24 

15  55  38.84 

9.3995 

S.  15  20  14.3 

7.919 
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1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

of  the 
nth. 

star's  Name 
and 

Noon. 

P.  L. 

of 

fflb. 

p.  L. 
of 

VPi. 

P.L. 

of 

IXh. 

P.L. 
of 

1 

Position. 

Diflf. 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

O           t        II 

91    8  58 

9918 

O              1           H 

92  56  59 

2235 

0        /      // 

94  44  35 

9951 

O          1        II 

96  31  47 

S268 

Mars 

W. 

63  39  a3 

9086 

65  30  53 

2101 

67  21  49 

2118 

69  12  20 

2136 

Regulus 

w. 

55  13    8 

S165 

57    2  28 

2182 

58  51  23 

2198 

60  39  53 

2^5 

Antares 

E. 

45  42  54 

2286 

43  56  34 

9311 

42  10  50 

2337 

40  25  44 

2364 

Saturn 

E. 

53  30  21 

2186 

51  41  33 

2903 

49  53  10 

HHM 

48    5  12 

2237 

a  Aquilffi 

E. 

93  31  49 

9694 

91  55    1 

2710 

90  18  34 

9726 

88  42  29 

9744 

Sun 

E. 

137  37  20 

9480 

135  55  38 

9496 

134  14  19 

9514 

132  33  25 

8539 

2 

Pollux 

W. 

105  21  13 

9360 

107    5  45 

2379 

108  49  50 

9399 

110  33  26 

9419 

Mars 

W. 

78  18  27 

^23 

80    6  21 

2241 

81  53  48 

9959 

83  40  48 

9277 

Regius 
Spica 

W. 

69  35  58 

9303 

71  21  53 

2322 

73    7  21 

9340 

74  52  22 

9359 

W. 

17    8    1 

9652 

18  45  45 

9612 

20  24  23 

9587 

22    3  36 

9571 

Antares 

E. 

31  51    1 

2535 

30  10  37 

2579 

28  31  13 

2^9 

26  52  57 

9684 

Saturn 

E. 

39  12    1 

2330 

37  26  45 

9349 

35  41  57 

9368 

33  57  37 

2389 

a  Aquilse 

E. 

80  48  23 

9850 

79  15    0 

9874 

77  42    8 

9901 

76    9  50 

2927 

Sun 

E. 

124  15  17 

2096 

122  36  57 

9646 

120  59    4 

9666 

119  21  38 

2685 

3 

Mars 

W. 

92  29    1 

9371 

94  13  18 

9389 

95  57    9 

9407 

97  40  34 

2496 

Regulus 

W. 

83  30  47 

9459 

85  13    8 

9470 

86  55    4 

9439 

88  36  33 

2507 

Spica 

W. 

30  22  30 

2568 

32    2    9 

9576 

33  41  37 

9586 

35  20  51 

QUM 

a  Aquilm 

E. 

68  37  18 

3080 

67    8  44 

3115 

65  40  53 

3151 

64  13  45 

3188 

Sun 

E. 

111  21    4 

9785 

109  46  17 

9805 

108  11  55 

9895 

106  37  59 

2845 

4 

Resnilus 

W. 

96  57  43 

9596 

98  36  43 

9613 

100  15  20 

9630 

101  53  34 

2647 

Spica 

W. 

43  33    8 

9660 

45  10  42 

9673 

46  47  58 

9687 

48  24  55 

2701 

a  Aquilffi 

E. 

57    9  53 

3404 

55  47  41 

3454 

54  26  25 

3506 

53    6    7 

3562 

Sun 

E. 

98  54  38 

9941 

97  23  11 

9960 

95  52    8 

9978 

94  21  28 

2997 

5 

Spica 

W. 

56  25    2 

9771 

58    0    8 

2785 

59  34  56 

2798 

61    9  27 

2811 

Ajitares 

W. 

13  35  10 

4090 

14  46  30 

3787 

16    1  46 

3615 

17  20    4 

3489 

Sun 

E. 

86  53  42 

3063 

85  25  12 

3101 

83  57    3 

3116 

82  29  13 

3133 

6 

Spica 

W. 

68  57  47 

9673 

70  30  40 

2886 

72    3  17 

9898 

73  35  39 

2909 

Antares 

W. 

24  17  14 

3193 

25  43  32 

3168 

27  10  20 

3148 

28  37  31 

3132 

Sun 

E. 

75  14  43 

3906 

73  48  41 

3220 

72  22  55 

3939 

70  57  24 

3946 

7 

Spica 
Antares 

W. 

81  14    7 

2959 

82  45  11 

2969 

84  16    3 

9977 

85  46  44 

2987 

W. 

35  56  52 

3098 

37  25    4 

3096 

38  53  18 

3095 

40  21  34 

3095 

Saturn 

W. 

26  16  21 

2966 

27  47  16 

9973 

29  18    3 

9980 

30  48  41 

2986 

Sun 

E. 

63  53  30 

3304 

62  29  23 

3315 

61    5  29 

3395 

59  41  46 

3335 

8 

Spica 

W. 

93  17  33 

3025 

94  47  15 

3032 

96  16  48 

3039 

97  46  13 

3044 

AntAi*es 

W. 

47  42  44 

3101 

49  10  53 

3103 

50  38  59 

3105 

52    7    3 

3106 

Saturn 

W. 

38  19  47 

3018 

39  49  37 

3094 

41  19  20 

3030 

42  48  56 

3035 

Sun 

E. 

52  45  54 

3379 

51  23  13 

3386 

50    0  40 

3393 

48  38  16 

3400 

9 

Spica 

W. 

105  11  32 

3072 

106  40  16 

3076 

108    8  55 

3081 

109  37  28 

3083 

Antares 

W. 

59  26  45 

3117 

60  54  34 

3119 

62  22  20 

3190 

63  50    5 

3133 

Saturn 

W. 

50  15  23 

3058 

51  44  24 

3061 

53  13  21 

9065 

54  42  13 

3068 

Sun 

E. 

41  48    9 

3431 

40  26  28 

3437 

39    4  53 

3449 

37  43  24 

3446 

10 

Antares 

W. 

71    8  18 

3129 

72  35  52 

3130 

74    3  25 

3131 

75  30  57 

3139 

Saturn 

W. 

62    5  42 

3081 

63  34  15 

3082 

65    2  46 

3084 

66  31  15 

3065 

Sun 

E. 

30  57  19 

3470 

29  36  21 

3474 

28  15  28 

3479 

26  54  40 

3463 
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LUNAR  DISTANCES. 


o  a 


Star's  Name 
and 

POHitiOQ. 


6 


8 


9 


10 


l_J. 


Pollux  W. 

Mars  W. 

Regulus  W, 

Antares  E. 

Saturn  E. 

a  AquiliB  £. 

Son  E. 

Pollux 

Mars 

Re^us 

Spica 

Antares 

Saturn 

a  Aquilae 

Sun 

Mars  W. 

Regulus  W. 

Spica  W. 

a  Aquilce  £. 

Sun  E. 

Regulus  W. 

Spica  W. 

a  AquilsB  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Sun  E. 

Spica  W. 

Ajitares  W. 

Sun  E. 

Spica  W. 

Antares  W. 

Saturn  W. 

Sun  E. 

Spica  W. 

Aiitares  W. 

Saturn  W. 

Sun  E. 

Spica  W. 

Aiitares  W. 

Saturn  W. 

Sun  E. 

Antares  W. 

Saturn  W. 

Sun  E. 


Midnight 


// 


w. 

112  16  34 

w. 

85  27  21 

w. 

76  36  56 

w. 

23  43  11 

E. 

25  15  56 

E. 

32  13  47 

E. 

74  38  6 

E. 

117  44  38 

98  18  33 
71  2  25 
62  27  58 
38  41  17 
46  17  40 
87  6  47 
130  52  56 


p.  L. 

of 
Diff. 


99  23  32 
90  17  37 
36  59  51 
62  47  22 
105  4  29 

103  31  25 

50  1  34 

51  46  51 
92  51  11 

62  43  40 
18  40  40 
81  1  43 

75  7  47 
30  5  2 
69  32  9 

87  17  13 
41  49  50 
32  19  11 
58  18  15 

99  15  31 
53  35  5 
44  18  25 
47  16  0 

111  5  56 
65  17  47 
56  11  2 
36  22  0 

76  58  28 
e7  59  43 
25  a3  57 


XVh.^ 


p.  li. 

of 
Dlff. 


2986 
S159 
S933 
3393 
2356 
2763 
2551 

9439 
2996 
2377 
2569 
2747 
2410 
2956 
27(Ki 

2444 
2525 
2607 
3927 
2864 

2663 
2715 
3690 
3015 


3395 
3148 

2919 
3121 
3958 

9994 
3095 
2993 
3344 

3051 
3109 
3040 
3407 

3089 
3194 
3071 
3459 

3133 
3087 
3488 


I 


100 
72 
64 
36 
44 
85 

129 

113 
87 
78 
25 
23 
30 
73 

116 


4  53 
52  5 
15  37 
57  32 

30  35 

31  29 

12  53 

59  13 

13  27 

21  4 

22  58 
40  19 
30  26 

6  58 
8    5 


101  6  4 
91  58  16 
38  38  36 
61  21  45 

103  31  24 

105  8  54 
51  37  54 
50  28  38 
91  21  17 

64  17  36 
20  3  2 
79  34  31 

76  39  42 
31  32  46 

68  7    8 

88  47  33 
43  18  6 
33  49  32 

56  54  54 

100  44  41 
55  3  4 
45  47  48 
45  53  51 

112  34  19 
66  45  27 

57  39  47 
35    0  42 

78  25  58 

69  28  9 
24  13  19 


2304 
2169 
S949 
9494 
9973 
2783 
2569 

9460 
2315 
2396 
2558 
2891 
2431 
2985 
2795 

24S3 
2543 
9S90 
3969 
3883 

2681 
2729 
3883 
3039 

2838 
3323 
3163 

2930 
3113 
3270 

3003 
3096 
3000 
3353 

3056 
3111 
3045 
3414 

3093 
3196 
3074 
3456 

3133 
3087 
3491 


xvnpi^ 


o 

101 
74 
66 
35 
42 
83 

127 

115 
88 
80 
27 
22 
28 
71 

114 


// 


50  47 

41  19 
2  51 
14  32 
43  56 
56  40 
33  15 


41 

59 

4 

2 

6 


23 

5 

45 

51 

18 


p.  L. 

of 
DiflF. 


47  35 
36  26 

31  58 


102  48  10 
93  38  30 
40  17  4 
59  56  57 

101  58  44 

106  46  0 
53  13  55 
49  11  33 

89  51  44 

65  51  15 

21  26  47 

78    7  38 

78  11  23 
33    0  41 

66  42  22 

90  17  42 
44  46  21 
35  19  45 

55  31  44 

102  13  45 

56  31  0 
47  17  5 
44  31  50 

114  2  37 
68  13  5 
59  8  28 
33  39  29 

79  53  27 
70  56  34 

22  52  45 


XXP». 


2392 

2187 
9268 
2459 
2292 
2804 
2588 

2481 
2333 
2415 
2559 
2906 
2452 
9015 
2745 

2480 
2561 
9632 
3312 
3903 

2696 
9734 
3749 
3050 

2848 
3268 
3178 

2940 
3106 
3282 

3010 
3097 
3006 
3369 

3069 
3113 
3049 
3430 

3096 
3197 
3077 
3461 

3133 
3088 
3496 


p.  L. 

of 
Diff. 


103 
76 

67 
33 
40 
82 
125 

117 
90 
81 
28 
20 
27 
70 

112 


// 


36  14 
30  6 
49  38 
32  21 
57  45 

22  17 
54  3 

23  3 

44  17 
47  59 
42  43 
34  7 

5  14 

6  32 
56  18 


104  29  51 
95  18  19 
41  55  15 
58  32  59 

100  26  29 


67  24  40 
22  51  36 
76  41  2 

79  42  51 
34  28  43 
65  17  50 

91  47  42 
46  14  34 
36  49  50 
54  8  44 


103  42 
57  58 
48  46 
43  9 

115  30 
69  40 
60  37 
32  18 


41 
54 
17 

56 

51 

42 

6 

21 


81  20  56 
72  24  58 
21  32  16 


2342 
9204 


2495 
3311 
3896 
3607 

9499 
8358 
8433 
3562 
3012 
3474 
3047 
2765 

3479 

9579 
2646 
3357 
9929 


108  22  45  2712 

54  49  38  3757 

47  55  38>  3890 

88  22*33  3066 


2862 
3296 
3192 

2050 
3101 
3293 

3018 
3100 
3013 
3371 

30G6 
3115 
3054 
3436 

3099 
3128 
3078 
3466 

3133 
30&) 
3503 


5^ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

Star's  Name 

P.  L. 

p.  L. 

p.  L. 

P.  L. 

"1 

and 

Noon. 

of 

nib. 

of 

Vlh. 

of 

iXk. 

of 

PosiUon. 

Diff. 

Diff. 

Diff. 

Diff: 

0          /        /< 

23  45  55 

0           /         II 

O          /        n 

O           /         // 

15 

Sun 

W. 

3413 

25    7  57 

3405 

26  30    8 

3396 

27  52  29 

3387  ; 

Aldebaran 

E. 

49  26  46 

3001 

47  56  35 

2997 

46  26  19 

2991 

44  55  55 

2986  1 

Pollux 

E. 

93  35  46 

3053 

92    6  3J) 

3047 

90  37  25 

3043 

89    8    5 

3038 

Mars 

E. 

117  54  11 

2962 

116  23  11 

2958 

114  52    5 

2953 

113  20  53 

2947 

16 

0 

Sun 

W. 

34  46  38 

3346 

36    9  56 

3338 

37  33  24 

3329 

38  57    2 

3391 

Aldebnran 

E. 

37  22  15 

S2957 

35  51    8 

2950 

34  19  53 

2944 

32  48  30 

2937 

Pollux 

E. 

81  39  45 

3009 

80    9  43 

3003 

78  39  34 

2996 

77    9  16 

2990 

Mars 

E. 

105  43  11 

S99D 

104  11  17 

2914 

102  39  16 

2908 

101    7    7 

2901 

Regulus 

E. 

117  31    3 

S956 

115  59  55 

2950 

114  28  39 

2942 

112  57  14 

2996 

17 

Sun 

W. 

45  57  43 

3976 

47  22  23 

3965 

48  47  15 

:{255 

50  12  19 

3946 

Jupiter 

W. 

23    4  42 

3030 

24  34  17 

3018 

26    4    8 

3004 

27  34  16 

2991 : 

Aldebaran 

E. 

25    9  16 

9898 

23  36  55 

2891 

22    4  24 

2883 

20  31  43 

2874 

Pollux 

E. 

69  35  48 

9957 

68    4  41 

2949 

66  33  24 

2942 

65    1  58 

2995 

Mars 

E. 

93  24  10 

9866 

91  51    7 

2857 

90  17  53 

2849 

88  44  29 

2841  1 

Regulus 

E. 

105  17  54 

2898 

103  45  32 

288S 

102  12  58 

2880 

100  40  14 

28i2 

18 

Sun 

W. 

57  20  41 

3191 

58  47    1 

3179 

60  13  35 

3168 

61  40  2:3 

3155 

Jupiter 

W. 

35    8  56 

99S8 

36  40  39 

2916 

38  12  38 

2903 

39  44  53 

2891 

a  Arietis 

W. 

24  26  22 

3845 

25  40  38 

3726 

26  56  58 

3690 

28  15  11 

3598 

Pollui 

E. 

57  22  26 

9896 

55  50    2 

2889 

54  17  29 

2881 

52  44  46 

2873 

Mars 

E. 

80  54  40 

2795 

79  20    6 

2785 

77  45  19 

2775 

76  10  19 

2766 

Regulus 

E. 

92  53  34 

2823 

91  19  36 

2812 

89  45  24 

2801 

88  10  58 

2790 

19 

Sun. 

W. 

68  58  11 

3090 

70  26  33 

3077 

71  55  11 

3069 

73  24    7 

3048 

Jupiter 
a  Arietis 

W. 

47  30  10 

2895 

49    4    5 

2812 

50  38  17 

2798 

52  12  47 

2765 

W. 

35    8    4 

3906 

36  34    6 

3158 

38    1    5 

3115 

39  28  56 

3075 

Pollux 

E. 

44  58  46 

9837 

43  25    6 

2831 

41  51  19 

2895 

40  17  24 

9821 

Mars 

E. 

68  11  50 

9710 

m  a5  24 

2698 

64  58  41 

2686 

63  21  42 

2674 

Regulus 

E. 

80  15    1 

9731 

78  39    2 

2719 

77    2  47 

2705 

75  26  14 

QHftft 

20 

Sun 

W. 

80  53  17 

2973 

82  24    4 

9957 

83  55  11 

2941 

85  26  38 

2994 

a  Arietis 

W. 

46  59  35 

2998 

48  31  44 

2880 

50    4  29 

28S2 

51  37  50 

2835 

Pollux 

E. 

32  26  43 

9815 

30  52  34 

2819 

29  18  31 

9898 

27  44  39 

2841 

Mars 

E. 

55  12  36 

2609 

53  3:3  513 

2596 

51  54  53 

2583 

50  15  34 

2569 

Regulus 

E. 

67  19    0 

9623 

65  40  36 

2609 

64     1  53 

2593 

62  22  49 

2578 

21 

Sun 

W. 

93    9    7 

2842 

94  42  41 

2^4 

96  16  38 

2807 

97  50  57 

2789 

a  Arietis 

W. 

59  32  54 

2704 

61    9  29 

2682 

62  46  34 

9660 

64  24    8 

2638 

Aldebaran 

W. 

26    7  42 

2502 

27  48  53 

2486 

29  30  26 

2470 

31  12  22 

2455 

Mars 

E. 

41  54  10 

2498 

40  12  54 

2485 

38  31  19 

2470 

36  49  24 

9457 

Regulus 

E. 

54    2  15 

2501 

52  21    3 

2485 

50  39  29 

2469 

48  57  32 

9453 

Spica 

E. 

107  45  30 

2534 

106    5    4 

9517 

104  24  15 

2501 

102  43    3 

2485 

22 

Sun 

W. 

105  48  14 

2703 

107  24  50 

2685 

109    1  50 

2669 

110  39  12 

2651 

a  Arietis 

W. 

72  39    8 

2536 

74  19  31 

2517 

76    0  20 

2499 

77  41  35 

9480 

Aldebaran 

W. 

39  47  45 

2371 

41  32    1 

2356 

43  16  39 

2339 

45    1  42 

9323 

Regulus 

E. 

40  22    5 

2372 

38  37  50 

2355 

36  53  11 

2339 

35    8    9 

9J23 

Spica 

K 

94  11  13 

2401 

92  27  40 

2385 

90  4)  44 

2368 

88  59  24 

2353 

23 

Sun 

W. 

118  51  51 

2567 

120  31  31 

2551 

122  11  33 

2536 

123  51  m 

2590 

a  Arietis 

W. 

86  14    9 

2395 

87  57  51 

2379 

89  41  5(> 

2364 

91  26  23 

s:m9 

Aldebaran 

W. 

53  52  48 

2;M3 

55  40  11 

2228 

57  27  57 

2213 

59  16    5 

2197 

! 

1 

Rpgulus 

E. 

26  17    6 

2944 

24  29  44 

2229 

22  42    0 

2214 

90  53  54, 

1»-300 

XVI, 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

1^ 

Star's  Nama 

p.  L. 

P.  L. 

p.  L. 

P.  li. 

^i 

and 

Midnight 

of 

XVh. 

of 

XVUIh. 

of 

XXJh. 

of 

15 

PiCMitiOD. 

^^ 

Diff. 

Diff. 

Diff. 
'3363 

Dlff. 

Sun 

W. 

o        1      n 

29  15    0 

3379 

30  37  40 

3371 

O           1        II 

32    0  30 

O          /        '/ 

33  23  30 

3355 

,  Aldebnran 

E. 

43  25  25 

S961 

41  54  49 

2974 

40  24    4 

2969 

38  53  13 

2964 

Pollux 

E. 

87  38  39 

»KU 

86    9    6 

3026 

84  39  26 

3031 

83    9  3J> 

3015 

Mars 

E. 

111  49  34 

S943 

110  18    9 

2937 

108  46  37 

2931 

107  14  58 

2935 

16     Sun 

W. 

40  20  49 

3313 

41  44  47 

3303 

43    8  55 

3394 

44  33  14 

3385 

Aldebaran 

E. 

31  16  58 

S930 

29  45  17 

2999 

28  13  26 

3915 

26  41  26 

2907 

Pollux 

E. 

75  38  51 

2983 

74    8  17 

2977 

72  37  36 

2970 

71    6  46 

2964 

Mars 

E. 

99  34  49 

S894 

98    2  23 

2887 

96  29  48 

2880 

94  57    4 

2873 

' 

Regulus 

E. 

111  25  41 

m» 

109  53  58 

2992 

108  22    7 

2914 

106  50    6 

2905 

17 

Sun 

W. 

51  37  34 

3S«3 

53    3    2 

3tfifi 

54  28  42 

3214 

55  54  35 

3203 

Jupiter 

W. 

29    4  40 

2978 

30  35  20 

2965 

32    6  16 

2954 

33  37  27 

2939 

Aldebaran 

E. 

18  58  51 

2864 

17  25  46 

2856 

15  52  31 

2847 

14  19    4 

2838 

Pollux 

E. 

63  30  23 

2937 

61  58  38 

2920 

60  26  44 

2913 

58  54  40 

2904 

Mars 

E. 

87  10  54 

2839 

85  37    8 

2834 

84    3  11 

3815 

82  29    2 

2805 

Regulus 

E. 

99    7  19 

2889 

97  34  12 

2852 

96    0  52 

2843 

94  27  19 

28:« 

18 

Sun 

W. 

63    7  26 

3143 

64  34  44 

3130 

66    2  17 

3117 

67  30    6 

3104 

Jupiter 
aArietis 

W. 

41  17  23 

2878 

42  50  10 

2866 

44  23  13 

2853 

45  56  33 

2839 

W. 

29  35    4 

3448 

30  56  26 

3378 

32  19    8 

3314 

33  43    3 

3258 

Pollux 

E. 

51  11  53 

286G 

49  38  50 

2859 

48    5  38 

2851 

46  32  16 

2845 

Mara 

E. 

74  35    6 

2755 

72  59  39 

2744 

71  23  57 

2733 

69  48    1 

2723 

Regulus 

E, 

86  36  17 

2779 

85    1  21 

2767 

83  26  10 

2755 

81  50  43 

2744 

19 

Sun 

W. 

74  53  20 

3034 

76  22  51 

3018 

77  52  41 

3004 

79  22  49 

2987 

Jupiter 
a  Arietis 

W. 

53  47  35 

2770 

55  22  42 

2756 

56  58    8 

2741 

58  33  53 

2726 

W. 

40  57  36 

3038 

42  27    2 

3003 

43  57  12 

2969 

45  28    4 

2938 

Pollux 

E. 

38  43  23 

2817 

37    9  17 

2814 

35  35    7 

2812 

34    0  55 

2813 

Mars 

E. 

61  44  27 

2661 

60    6  55 

2649 

58  29    6 

3636 

56  51    0 

3623 

Regulus 

E. 

73  49  24 

9678 

72  12  15 

2665 

70  34  48 

2659 

68  57    4 

2638 

20 

Sun 

W. 

86  58  26 

2908 

88  30  35 

2899 

90    3    4 

2875 

91  35  55 

2859 

a  Arietiij 

W. 

53  11  46 

2799 

54  46  15 

2775 

56  21  16 

3750 

57  56  49 

2726 

Pollux 

E. 

26  11    4 

2857 

24  37  50 

2882 

23    5    8 

2915 

21  33    8 

2961 

Mars 

E. 

48  35  56 

2555 

46  55  59 

3540 

45  15  42 

2537 

43  35    6 

3512 

Regulus 

E. 

60  43  24 

2564 

59    3  39 

2548 

57  23  32 

3533 

55  43    4 

2517 

2] 

Sun 

W. 

99  25  39 

2779 

101    0  44 

2765 

102  36  11 

9738 

104  12    1 

2730 

a  Arietis 

W. 

66    2  12 

2617 

67  40  44 

2596 

69  19  44 

2576 

70  59  12 

2556 

Aldebaran 

W. 

32  54  39 

2437 

34  37  21 

3431 

36  20  26 

2405 

•  38    3  54 

2389 

Mars 

E. 

35    7  10 

9443 

33  24  36 

3430 

31  41  44 

2417 

29  58  33 

2404 

Regulus 

E. 

47  15  13 

2436 

45  32  30 

3431 

43  49  25 

2405 

42    5  57 

2388 

Spica 

E. 

101     1  28 

2467 

99  19  29 

2451 

97  37    7 

3435 

95  54  22 

9418 

22 

Sun 

W. 

112  16  58 

9634 

113  55    7 

9616 

115  33  40 

2600 

117  12  35 

2585 

a  Arietis 

W. 

79  23  16 

2463 

81    5  22 

3445 

82  47  53 

2437 

84  30  49 

3410 

Aldebaran 

W. 

46  47    8 

2307 

48  32  58 

2391 

50  19  11 

2974 

52    5  48 

S259 

Regulus 

E. 

33  22  43 

2307 

31  36  54 

2391 

29  50  41 

9275 

28    4    5 

2960 

Spica 

E. 

87  14  42 

2336 

85  29  35 

2J31 

83  44    6 

2305 

81  53  14 

2S89 

23 

Sun 

W. 

125  32  41 

9505 

127  13  47 

2491 

128  55  13 

2477 

130  36  59 

2463 

a  Arietis 

W. 

93  11  11 

2335 

94  56  19 

2333 

96  41  47 

3309 

98  27  3;3 

2297 

Aldebaran 

W. 

61    4  37 

3184 

62  53  29 

2169 

64  42  43 

3155 

66  32  18 

2142 

Rej(uius 

E. 

19    5  26 

3186 

17  16  37 

2173 

15  27  28 

3150 

13  37  59 

2147 

MARCH,  1869. 
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GREENWICH  MEAN  TIME. 

- 

• 

LUNAR  DISTANCES 

• 

Star's  Nam'9 

p.  L. 

p.  L. 

p.  L. 

p.  I*. 

"1 

and 

Noon. 

of 

lUh 

of 

VJh. 

of 

IXh- 

of 

1^ 

23 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Spica 

E. 

O           /         // 

80  11  59 

9974 

O           /         »/ 

78  25  22 

9959 

o          /        // 

76  38  22 

2945 

o          /        // 

74  51    1 

2930 

24 

Aldebaran 

W. 

68  22  13 

9198 

70  12  29 

9116 

72    3    3 

2104 

73  53  57 

2092 

PoUux 

W. 

25  37  36 

9399 

27  21  12 

9354 

29    5  53 

9316 

30  51  29 

9982 

Spica 

E. 

65  49    6 

9165 

63  59  46 

9153 

62  10    8 

9143 

60  20  14 

2139 

Aiitares 

E. 

111  38  55 

9194 

109  50  19 

9180 

108    1  21 

9167 

106  12    4 

2153 

Saturu 

E. 

120  55  54 

9136 

119    5  49 

9129 

117  15  24 

9110 

115  24  40 

2098 

25 

Aldebaran 

W. 

83  12  39 

9041 

85    5    9 

9033 

86  57  52 

9095 

88  50  48 

2017 

Pollux 

W. 

39  50  12 

9163 

41  39  36 

9145 

43  29  27 

9130 

45  19  40 

2116 

Spica 

E. 

51    7    8 

9099 

49  15  56 

9086 

47  24  36 

9082 

45  33    9 

2079 

Antares 

E. 

97    0  56 

9099 

95    9  55 

9090 

93  18  40 

2083 

91  27  14 

2074 

Saturn 

E. 

106    6  39 

9046 

104  14  16 

S038 

102  21  41 

9030 

100  28  53 

2023 

26 

Aldebaran 

W. 

98  17  56 

1999 

100  11  43 

1988 

102    5  36 

1986 

103  59  33 

1984 

Pollux 

W. 

54  35  23 

9068 

56  27  12 

9061 

58  19  11 

9055 

60  11  19 

2052 

Mars 

W. 

30  44  25 

9020 

32  37  28 

9014 

34  30  40 

9010 

36  23  58 

2007 

Refinilus 

W. 

18    9  26 

1994 

20    3    9 

1991 

21  56  58 

1989 

23  50  50 

1987 

spica 

E. 

36  15  18 

9083 

34  23  53 

9090 

32  32  38 

9098 

30  41  36 

2110 

Aiitares 

E. 

82    7  35 

9051 

80  15  20 

9048 

78  23    1 

9047 

76  30  40 

2046 

Saturn 

E. 

91    2  25 

1996 

89    8  45 

1993 

87  15    0 

1991 

85  21  12 

1990 

27 

Pollux 

W. 

69  32  54 

9048 

71  25  14 

2049 

73  17  32 

9059 

75    9  45 

2056 

Mars 

w. 

45  51    9 

9007 

47  44  32 

9010 

49  37  51 

9014 

51  31    4 

2018 

Regulus 

w. 

33  20  24 

1991 

35  14  12 

1994 

37    7  56 

1998 

39    1  34 

2003 

Antares 

E. 

67    9  15 

9059 

65  17  12 

9064 

63  25  17 

9070 

61  33  32 

2078 

Saturn 

E. 

75  52    4 

1994 

73  58  21 

1998 

72    4  43 

9009 

70  11  12 

2007 

a  Aquilse 

E. 

112  44  47 

9693 

111    6  23 

9611 

109  27  43 

9600 

107  48  48 

2599 

28 

.  Pollux 

W. 

84  28  54 

9088 

86  20  12 

9098 

88  11  15 

9106 

90    2    5 

2117 

Mars 

W. 

60  54  58 

9053 

62  47  10 

9062 

64  39    8 

9079 

66  30  50 

2083 

Regulus 

W. 

48  27  28 

2037 

50  20    4 

9046 

52  12  26 

9057 

54    4  32 

2067 

Antares 

E. 

52  18  12 

9139 

50  28     1 

9146 

48  38  12 

9169 

46  48  47 

2178 

Saturn 

E. 

60  45  52 

9042 

58  53  24 

9059 

57    1  10 

9062 

55    9  12 

2072 

a  Aquilee 

E. 

99  32  29 

9584 

97  53  12 

9589 

96  14    2 

9505 

94  35    0 

SKiOa 

29 

Pollux 

W. 

99  11  48 

9180 

101    0  46 

2195 

102  49  21 

9910 

104  37  33 

fssn 

Mars 

W. 

75  44  57 

9145 

77  34  47 

9160 

79  24  15 

9174 

81  13  21 

2190 

Regulus 

W. 

63  20  42 

9128 

65  10  58 

9143 

67    0  52 

9157 

68  50  24 

2179 

Antares 

E. 

37  48  53 

9290 

36    2  39 

9390 

34  17    8 

2351 

32  32  23 

2385 

Saturn 

.E. 

45  53  49 

2136 

44    3  45 

9150 

42  14    2 

9166 

40  24  43 

2189 

a  Aquila3 

E. 

86  23  13 

9666 

84  45  47 

9683 

83    8  44 

9701 

81  32    6 

2799 

30 

Mars 

W. 

90  12  51 

9973 

91  59  30 

9991 

93  45  42 

9309 

95  31  28 

2398 

Regulus 

W. 

77  52  15 

2953 

79  39  23 

9270 

81  26    6 

9989 

83  12  22 

2307 

Spica 

W. 

24  52  56 

9417 

26  36    6 

9416 

28  19  18 

9417 

30    2  28 

2423 

a  Aquilas 

E. 

73  36  19 

9845 

72    2  50 

2876 

70  30    0 

9907 

68  57  50 

2939 

Fomalhaut 

E. 

106  52  27 

9534 

105  12    1 

9547 

103  31  53 

9561 

101  52    4 

2574 

31 

Mars 

W. 

104  13  31 

9493 

105  56  33 

9442 

107  39    8 

9469 

109  21  15 

2489 

Regulus 

W. 

91  57    8 

2398 

93  40  45 

2417 

95  23  55 

2436 

97    6  38 

2455 

Spica 

W. 

38  35  3() 

9474 

40  17  26 

2487 

41  58  57 

9509 

43  40    8 

.    9517 

a  AquilfiB 

Vs. 

61  28    2 

3131 

60    0  31 

3178 

58  33  55 

3225 

57    8  15 

3975 

Fomalhaut 

E. 

93  38  12 

2657 

i>2    0  34 

2675 

90  23  21 

9694 

88  46  a5 

2713 

Sun 

E. 

130  37    7 

2739 

129    1  19 

2759 

127  25  57 

2779 

125  51     1 

9798 

XVIII. 
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LUNAR  DISTANCES. 


9 


o  a 


23 
24 


25 


26 


27 


28 


29 


30 


31 


star'*  Name 

and 

PoHltion. 


Spica  E. 

Aldeboran  W. 

Pollux  W. 

Spica  E. 

Antares  E. 

Saturn  E. 

Aldebaran  W. 

Pollux  W. 

Spica  E. 

Aiitares  E. 

Saturn  £. 

Aldebaran  W. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Spica  £. 

Antares  £. 

Saturn  E. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  E. 

Saturn  E. 

a  Aquilse  E. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  £. 

Saturn  E. 

a  Aquilee  £. 

Pollux  W. 

Mars  W. 

Regulus  W. 

Antares  E. 

Saturn  E. 

(X  Aquile  E. 

Mars  W. 

Regulus  W. 

Spica  W. 

a  Aquilffi  E. 

Fomalhaut  E. 

Mars  W. 

Regulus  W. 

Spica  W. 

a  Aquilse  E. 

Fomalhaut  E. 

Sun  E. 


Midnight. 


p.  L. 

of 
Dlff. 


o 

73 


3  18 


75  45  8 
32  37  55 

58  30    4 

104  22  25 
113  33  37 

90  43  55 
47  10  15 

43  41  37 
89  35  35 

96  35  54 

105  53  32 
62  3  32 
38  17  21 
25  44  45 
28  50  52 
74  38  18 
83  27  22 

77  1  52 
53  24  10 
40  55    4 

59  41  59 
68  17  48 

106*  9  42 

91  52  38 
68  22  16 
55  56  22 

44  59  47 
53  17  30 

92  56    9 

106  25  21 

83  2  4 
70  39  34 

30  48  27 
38  35  48 
79  55  56 

97  16  47 

84  58  12 

31  45  30 
67  26  21 

110  12  34 

111  2  54 

98  48  54 

45  20  58 
55  43  34 
87  10  11 

124  16  31 


99J6 

9081 
S353 
9139 
9141 
9066 

9011 
9104 
9077 
9068 
9016 

1983 
9049 
9005 
1986 
9195 
9048 
1989 

9061 
9093 
9008 
9086 
9019 
9586 

9198 
9094 
9078 
9197 
9084 
9619 

9949 
9906 
9188 
9496 
9198 
9744 

9346 
9394 
9499 
9974 
9590 

9501 
9475 
2533 
3328 
9733 
9818 


XVb. 


P.  L. 

of 
DifF. 


// 


71  15  15:    9909 


77  36  371  9070 

34  25    4  9926 

56  39  39  9114 

102  32  28  9130 

111  42  17  9075 

92  37  12  9005 

49      1      8  9092 

41  50     3'  9076 

87  43  471  9069 

96  42  45  9010 


107  47  33  1984 
63  55  50  9048 
40  10  47  9004 
27  38  41  1986 

27     0  31  9146 

72  45  58  9048 

81  33  31  1989 

78  53  52  9066 

55  17    8  9030 

42  48  26  9014 

57  50  38  9096 

66  24  33  9010 

104  30  28  9583 

93  42  55  9141 

70  13  25  9106 

57  47  55  9090 

43   11   15  9918 

51  26    6  9096 

91   17  31  9693 

108  12  46  9960 

84  50  23  9223 
72  28  20  9203 
29  5  29  9471 
36  47  17  9915 

78  20  14  9767 

99      1  39  9365 

86  43  36  9343 

33  28  23  9438 

65  55  36  3010 

98  33  25  9606 

112  44    6  9590 

100  30  43  9493 

47      1  26  2548 

54  19  55  3384 

85  34  15  9753 
122  42  27  2838 


xvmh. 


69  26  51 

79  28  22 
36  12  5.3 

54  49  1 
100  42  14 
109  50  40 

94  30  39 
50  52  19 
39  58  27 

85  51  50 

94  49  26 

109  41  33 
65  48  10 
42  4  15 
29  32  37 
25  10  42 

70  53  39 

79  39  40 

80  45  43 
57  9  56 
44  41  38 

55  59  33 
64  31  28 

102  51  10 

95  32  52 
72  4  15 
59  39  10 
41  23  14 
49  35  0 
89  39  7 

109  59  44 

86  38  17 
74  16  43 
27  23  35 

34  59  12 
76  45  3 

100  46  4 
88  28  33 

35  11  3 
64  25  36 

96  54  38 

114  24  51 

102  12  6 

48  41  32 

52  57  21 

83  58  46 

121  8  48 


p.  L. 

of 
Diff. 


2190 

9060 
9203 
9105 
9118 
9065 

9000 
9083 
9076 
9058 
9005 

1084 
9046 
90O4 
1987 
9170 
2051 
1991 

9073 
9037 
9081 
9106 
9026 
9581 

2153 
2118 
9109 
9940 
9109 
9635 

9977 
9239 
2220 
2521 
2233 
9799 

9384 
9361 
2450 
3049 
9622 

9540 
9512 
2564 

2774 

2858 


XXS^ 


II 


p.  L. 

of 
Dlff. 


67  38    8.    9177 


81  20  23 
38  1  16 
52  58  10 
98  51  43 
107  58  47 

96  24  14 
52  43  44 
38  6  51 
83  59  46 
92  55  59 


111 
67 
43 
31 
23 
69 
77 


35  32 
40  32 
57  43 
26  32 
21  29 
1  24 
45  51 


82  37  24 
59    2  33 

46  34  39 
54  8  43 
62  38  34 

101  11  49 

97  22  31 
73  54  46 

61  30  6 
39  35  46 

47  44  14 
88    1    0 

111  46  17 
88  25  47 
76  4  41 
25  42  51 
33  11  33 
75  10  24 

102  30  1 
90  13  4 
36  53  27 

62  56  24 
95  16  13 

116    5    9 

103  53    2 

50  21  16 

51  35  54 
82  23  44 

119  a5  35 


2050 
9181 
9098 
2108 
9055 

1995 
9074 
9078 
9053 
9000 

1983 
9046 
9005 

1989 
9909 
9055 
1999 

9080 
9044 
9099 
9118 
9033 
9589 

9167 
2132 
9115 
9964 
9199 
9650 

2295 
2256 
2S36 
2580 
9951 
9818 

9403 
9380 
9460 
3090 
2640 

2560 
2531 
2581 
3508 
2795 
9878 
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I. 


M 

9 


9 
JA 


Tliur. 

Frid. 

Sat 

Sun, 
Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


AT  GREENWICH  APPARENT  NOON. 


§ 

9 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  Aflcension. 


m 


0  43  24.21 
0  47  2.60 
0  50  41.13 

0  54  19.84 

0  57  58.74 

1  1  37.83 

1  5  17.15 
1  8  56.71 
1  12  36.54 

1  16  16.63 
1  19  56.99 
1  23  37.64 

1  27  18.61 
1  30  59.90 
1  34  41.53 

1  38  23.50 

1  42  5.82 
1  45  48.51 

1  49  31.58 
1  53  15.04 

1  56  58.93 

2  0  43.25 
2  4  28.01 
2  8  13.23 

2  11  58.91 
2  15  45.07 
2  19  31.74 

2  23  18.92 
2  27  6.62 
2  30  54.85 

2  34  43.64 


Diff.  for 
1  bottr. 


9.098 
9.104 
9.111 

9.118 
9.126 
9.135 

9.145 
9.155 
9.166 

9.177 
9.189 
9.202 

9.215 
9.229 
9.243 

9.258 
9.273 
9.288 

9.304 
9.321 
9.339 

9.357 
9.376 
9.395 

9.415 
9.435 
9.456 

9.477 
9.499 
9.522 

9.545 


Apparent 
Declination. 


N. 


4  40 

5  3 
5  26 

5  49 

6  11 


DWr.  for 
1  hour. 


10.5 
14.0 
12.2 

4.9 
51.6 


6  57     5.8 

7  19  32.6 
7  41  52.1 


8    4 
8  26 

8  48 


3.8 

7.6 
2.9 


9  9  49.5 
9  31  26.9 
9  52  54.9 

10  14  13.1 
10  35  21.0 

10  56  18.3 

11  17  4.8 
11  37  40.1 

11  58     3.9 

12  18  16.0 
12  38  15.9 
12  58    3.3 


13 
13 


17 
36 


37.7 
59.0 


13  56     7.0 

14  15  1.3 
14  33  41.5 
14  52    7.4 

N.15  10  18.8 


57.77 
57.55 
57.32 

57.08 
56.83 


6  34  32.0    56.56 


56.28 
55.98 
55.67 

55.34 
54.99 
54.63 

54.25 

53.86 
53.46 

53.04 
62.61 
52.17 

51.71 
51.24 
50.75 

50.25 
49.73 
49.20 

48.66 
48.11 
47.55 

46.97 
46.38 

45.78 

45.16 


Semi- 
dinmeter. 


Sidereal 

Time 

of  the 

Semi- 

dtamcter 

pnraiug 

the 
Merid- 
ian. 


6 
6 


// 


1.98 
1.69 
1.40 


6  1.12 

6  0.84 

6  0.56 

6  0.28 

6  0.01 

5  59.73 

5  59.46 

5  59.19 

5  58.92 

5  58.65 

5  58.38 

5  58.12 

5  57.86 

5  57.60 

5  57.34 

5  57.08 

5  56.83 

5  56.58 

5  56.33 

5  56.08 

5  55.83 

5  55.58 

5  55.34 

5  55.09 

5  54.85 

5  54.60 

5  54.36 


15  54.12 


64.51 
64.53 
64.55 

64.57 
64.60 
64.63 

64.66 
64.69 
64.73 

64.77 
64.81 
64.85 

64.90 
64.95 
65.00 

65.06 
65.11 
65.17 

65.23 
65.29 
65.35 

65.42 
65.49 
65.56 

65.63 
65.70 
65.77 

65.85 
65.92 
66.00 

66.08 


Equation  of 

Time, 

to  he 

added  to 


ntbtraeted 
from 

Apparent 
Time. 


Diff.  for 
1  hoar. 


ni       8 

3  51.81 
3  33.69 
3  15.72 

2  57.93 
2  40.32 
2  22.91 

2     5.72 

1  48.78 
1  32.10 

1  15.68 
0  59.54 
0  43.68 

0  28.14 
0  12.92 


0.758 
0.752 
0.745 

0.738 
0.730 
0.7^1 

0.711 
0.701 
0.690 

0.679 
0.667 
0.654 

0.641 
0.627 
0.613 

0.598 
0.583 
0  44.53  0.568 


1)     1.S6 

0  16.50 
0  30.70 


0  57.98 

1  11.03 
1  23.66 

1  35.86 

1  47.62 

1  58.93 

2  9.77 
2  20.13 
2  29.99 

2  39.34 

2  48.17 

2  56.47 

3  4.21 


0.552 
0.535 
0.517 

0.499 
0.480 
0.461 

0.441 
0.421 
0.400 

0.379 
0.357 
0.334 

0.311 


NOTE.— Mean  Time  of  the  Semidiamoter  pagslog  may  be  found  by  Hubtracting  08.18  trom  the  SIden>aI  Time. 
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AT  GREENWICH  MEAN  NOON. 


o 


o 


Thur. 
Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

iSu7l. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 


9 

o 


Si 


^ 
Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


AppoTtttt 
Bight  Ascension. 


ni 


DifH  for 
1  hoar. 


0  43  23.63 
0  47  2.06 
0  50  40.64 

0  54  19.39 

0  57  58.33 

1  1  37.47 

1  5  16.83 
1  8  56.44 
1  12  36.31 

1  16  16.44 
1  19  56.84 
1  23  37.53 

1  27  18.54 
1  30  59.87 
1  34  41.54 

1  38  23.55 
1  42  5.91 
1  45  48.63 

1  49  31.73 
1  53  15.23 

1  56  59.15 

2  0  43.50 
2  4  28.29 
2  8  13.54 

2  11  59.25 
2  15  45.44 
2  19  32.13 

2  23  19.33 
2  27  7.06 
2  30  55.32 

2  34  44.13 


9.098 
9.104 
9.111 

9.118 
9.126 
9.135 

9.145 
9.155 
9.166 

9.177 
9.189 
9.202 

9.215 
9.229 
9.243 

9.258 
9.273 
9.288 

9.304 
9.321 
9.339 

9.357 
9.376 
9.395 

9.415 
9.435 
9.456 

9.477 
9.499 
9.522 

9.545 


Apparent 
Declination. 


N. 


o    # 

4  40 

5  3 
5  26 


// 


6.8 

10.6 

9.1 


5  49  2.1 

6  11  49.1 
6  34  29.8 

6  57  3.9 

7  19  30.9 

7  41  50.7 

8  4  2.7 
8  26  6.7 

8  48  2.3 

9  9  49.1 
9  31  26.7 
9  52  54.9 

10  14  13.3 
10  35  21.4 

10  56  18.9 

11  17  5.6 
11  37  41.1 

11  58  5.1 

12  18  17.3 
12  38  17.4 

12  58  4.9 

13  17  39.5 
13  37  0.9 

13  56  9.0 

14  15  3.41 
14  33  43.7 
14  52  9.7 

N.15  10  21.1 


Difllfor 
1  hoar. 


57.77 
57.55 
57.32 

57.08 
56.83 
56.56 

56.28 
55.98 
55.67 

55.34 
54.99 
54.63 

54.25 
53.86 
53.46 

53.04 
52.61 
52.17 

51.71 
51.24 
50.75 

50.25 
49.73 
49.20 

48.66 
48.11 
47.55 

46.97 
46.38 

45.78 

45.16 


Equation  of 

Time, 

to  he 

subtracted 

from 


added  to 
Mean 
Time. 


m       a 

3  51.86 
3  33.74 
3  15.76 

2  57.97 
2  40.35 
2  22.94 

2    5.75 

1  48.81 
1  32.12 

1  15.70 
0  59.55 
0  43.69 

0  28.14 
0  12.92 


Diff.  for 
1  hoar. 


TTTSS 

0  16.50 
0  30.70 
0  44.53 

0  57.98 

1  11.04 
1  23.67 

1  35.87 
1  47.64 

1  58.94 

2  9.79 
2  20.15 
2  30.01 

2  39.37 
2  48.19 

2  56.49 

3  4.23 


0.758 
0.752 
0.745 

0.738 
0.730 
0.721 

0.711 
0.701 
0.690 

0.679 
0.667 
0.654 

0.641 
0.627 
0.613 

0.598 
0.583 
0.568 

0.552 
0.535 
0.517 

0.499 
0.480 
0.461 

0.441 
0.421 
0.400 

0.379 
0.357 
0.334 

0.311 


Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  San. 


h   m   8 

0  39  31.77 
0  43  28.32 

0  47  24.88 

0  51  21.42 
0  55  17.98 

0  59  14.53 

1  3  11.08 
1  7  7.63 
1  11  4.19 

1  15  0.74 
1  18  57.29 
1  22  53.84 

1  26  50.40 
1  30  46.95 
1  34  43.50 

1  38  40.05 
1  42  36.61 
1  46  33.16 

1  50  29.71 
1  54  26.27 

1  58  22.82 

2  2  19.37 
2  6  15.93 
2  10  12.48 

2  14  9.04 
2  18  5.59 
2  22  2.14 

2  25  58.70 
2  29  55.25 
2  33  51.81 

2  37  48.36 


Note.— The  Semidlameter  for  Mean  Noon  may  be  assumed  the  some  as  that  for  Apparent  Noon. 


DiflP.  for  1  honr 
-f9«.8565 


8 
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III 


g 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


AT  GREENWICH  MEAN  NOON. 


i 


^ 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


THE  SUN'S 


True  LONGITUDE. 


X' 


It 


11  48  17.4 

12  47  23.3 

13  46  27.5 

14  45  29.8 

15  44  30.4 

16  43  29.2 

17  42  26.3 

18  41  21.5 

19  40  14.8 

20  39     6.3 

21  37  55.9 

22  36  43.5 

23  35  29.1 

24  34  12.7 

25  32  54.1 

26  31  33.3 

27  30  10.3 

28  28  45.1 

29  27  17.7 

30  25  48.0 

31  24  16.2 

32  22  42.3 

33  21     6.4 

34  19  28.5 

35  17  48.6 

36  16    6.9 

37  14  23.4 

38  12  38.1 

39  10  51.2 

40  9    2.6 

41  7  12.5 


// 


48  18.1 
47  23.9 
46  28.0 

45  30.2 
44  30.7 
43  29.4 

42  26.4 
41  21.5 
40  14.7 

39  6.1 
37  55.6 
36  43.1 

35  28.6 
34  12.1 
32  53.4 

31  32.5 
30  9.4 
28  44.1 

27  16.6 
25  46.8 
24  14.9 

22  40.9 
21  4.9 
19  26.9 

17  46.9 
16  5.1 
14  21.5 

12  36.1 

10  49.1 

9    0.3 

7  10.1 


Diff.  for 
1  hoar. 


LATITUDE. 


147.78 
147.71 
147.64 

147.56 
147.49 
147.42 

147.35 
147.27 
147.19 

147.11 
147.03 
146.94 

146.86 
146.77 
146.68 

146.59 
146.50 
146.40 

146.31 
146.22 
146.13 

146.05 
145.96 
145.88 

145.80 
145.72 
145.65 

145.58 
145.51 
145.44 

145.38 


H-0.44 
0.39 
0.30 

0.19 
+0.06 
—0.07 

0.20 
0.33 
0.45 

0.54 
0.60 
0.64 

0.65 
0.63 
0.59 

0.51 
0.41 
0.29 

0.16 
—0.02 
+0.11 

0.24 
0.35 
0.44 

0.50 
0.54 
0.55 

0.52 
0.46 
0.37 

+  0.25 


Logarithm 

of  the 

Rodins  Vect4>r 

of  the 

Earth. 


0.0000106 
.0001383 
.0002660 

.0003937 
.0005212 
.0006484 

.0007751 
.0009011 
.0010262 

.0011504 
.0012736 
.0013958 

.0015170 
.0016370 
.0017560 

.0018740 
.0019910 
.0021072 

.0022227 
.0023376 
.0024519 

.0025657 
.0026791 
.0027921 

.0020049 
.0030173 
.0031293 

.0032410 
.0033522 
.0034629 

0.0035730 


Dlff.  for 
1  hoar. 


53.1 
53.2 
53.2 

53.1 
53.0 
52.9 

52.6 
52.3 
51.9 

51.5 
51.1 
50.7 

50.3 

49.8 
49.4 

49.0 
48.6 
48.3 

48.0 
47.7 
47.5 

47.3 
47.1 
47.0 

46.8 
46.7 
46.6 

46.4 
46.2 
46.0 

45.7 


Mean  Time 

of 
Sidereal  Oh. 


m 


Note  :  A  coxreBpoodfl  to  the  true  eqoinox  of  the  date,  X'  to  the  nuan  eqolnox  of  Jnnaary  Od. 


23  16  38.80 
23  12  42.89 
23  8  46.99 

23  4  51.08 
23  0  55.17 
22  56  59.27 

22  53  3.36 
22  49  7.45 
22  45  11.55 

22  41  15.64 
22  37  19.73 
22  33  23.83 

22  29  27.92 
22  25  32.02 
22  21  36.11 

22  17  40.21 
22  13  44.30 
22  9  48.39 

22  5  52.49 
22  1  56.58 
21  58  0.67 

21  54  4.76 
21  50  8.86 
21  46  12.95 

21  42  17.04 
21  38  21.13 
21  34  25.22 


21  30  29.31 
21  26  33.40  W 
21  22  37.49 

21  18  41.58 


Dlff.  for  1  hoar 
— ^9».830 
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GREENWICH  MEAN  TIME. 

onth. 

• 

THE 

MOON'S 

o 

1 

8EV1DIAMETKR. 

HORIZONTAL 

PARALLAX. 

MERIDIAir   PAffAOB. 

AGE. 

Noon. 

Midnight 

Noon. 

Diir.  for 
1  hour. 

Midnight. 

Diff.  for 
1  hoar. 

DUr.  for 
1  hoar. 

1 

15  43.5 

15  35.9 

57  36.1 

-2.37 

57      8.0 

// 
-2.29 

h      m 

16  47.8 

m 
2.20 

d 

19.1 

2 

15  28.5 

15  21.6 

56  41.1 

2.18 

56  15.7 

2.04 

17  40.1 

2.15 

20.1 

3 

15  15.2 

15     9.3 

55  52.1 

1.88 

55  30.6 

1.70 

.  18  31.0 

2.08 

21.1 

4 

15     4.1 

14  59.5 

55  11.3 

1.51 

54  54.4 

1.31 

19  20.0 

2.00 

22.1 

5 

14  55.5 

14  52.2 

54  39.8 

1.11 

54  27.6 

0.92 

20    7.2 

1.92 

23.1 

6 

14  49.5 

14  47.5 

54  17.8 

0.72 

54  10.3 

0.53 

20  52.4 

1.85 

24.1 

7 

14  46.0 

14  45.2 

54     5.1 

0.35 

54     1.9 

-0.18 

21  36.2 

1.80 

25.1 

8 

14  44.9 

14  45.1 

54    0.8 

-0.01 

54     1.5 

+0.13 

22  18.9 

1.77 

26.1 

9 

14  45.8 

14  46.8 

54    4.0 

+0.27 

54    8.1 

0.40 

23     1.1 

1.76 

27.1 

10 

14  48.4 

14  50.2 

54  13.6 

0.51 

54  20.4 

0.61 

23  43.4 

1.78 

28.1 

11 

14  52.4 

14  54.8 

54  28.4 

0.71 

54  37.4 

0.80 

6 

29.1 

12 

14  57.6 

15    0.6 

54  47.4 

0.87 

54  58.4 

0.95 

0  26.5 

1.83 

0.4 

13 

15     3.8 

15    7.2 

55  10.2 

1.02 

55  22.9 

1.09 

1  11.0 

1.90 

1.4 

14 

15  10.9 

15  14.8 

55  36.4 

1.16 

55  50.6 

1.22 

1  57.4 

1.98 

2.4 

15 

15  18.9 

15  23.2 

56    5.7 

1.28 

56  21.4 

1.34 

2  46.2 

2.08 

3.4 

16 

15  27.7 

15  32.4 

56  37.9 

1.40 

56  55.1 

1.46 

3  37.4 

2.18 

4.4 

17 

15  37.2 

15  42.3 

57  13.0 

1.51 

57  31.5 

1.55 

4  31.0 

2.26 

5.4 

18 

15  47.4 

15  52.7 

57  50.4 

1.58 

58    9.7 

1.61 

5  26.2 

2.32 

6.4 

19 

15  58.0 

16     3.2 

58  29.2 

1.62 

58  48.5 

1.60 

6  22.3 

2.34 

7.4 

20 

16    8.4 

16  13.3 

59    7.5 

1.54 

59  25.6 

1.45 

7  18.4 

2.32 

8.4 

21 

16  17.9 

16  22.0 

59  42.4 

1.33 

59  57.6 

1.17 

8  13.9 

2.32 

9.4 

22 

16  25.6 

16  28.4 

60  10.6 

0.98 

60  21.0 

0.74 

9     8.5 

2.26 

10.4 

23 

16  30,4 

16  31.5 

60  28.4 

+0.47 

60  32.4 

+0.18 

10    2.6 

2.24 

11.4 

24 

16  31.6 

16  30.6 

60  32.8 

-0.13 

60  29.2 

-0.45 

10  56.3 

2.24 

12.4 

25 

16  28.6 

16  25.6 

60  21.8 

0.77 

60  10.7 

1.08 

11  50.2 

2.26 

13.4 

26 

16  21.6 

16  16.7 

59  56.0 

1.36 

59  38.1 

1.60 

12  44.6 

2.27 

14.4 

27 

16  11,1 

16    4.9 

59  17.5 

1.81 

58  54.6 

1.98 

13  39.4 

2.29 

15.4 

28 

15  58.2 

15  51.2 

58  30.0 

2.09 

58    4.4 

2.16 

14  34.4 

2.28 

16.4 

29 

15  44.1 

15  37.0 

57  38.2 

2.18 

57  12.0 

2.15 

15  28.8 

2.24 

17.4 

30 

15  30.0 

15  23.3 

56  46.4 

2.09 

56  21.9 

1.99 

16  21.9 

2.17 

18.4 

31 

15  17,0 

15  11.2 

55  58.8 

-1.86 

55  37.4 

^1,70 

17  13.1 

2.08 

19.4 

60 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

KJght  Agoension. 

Diff. 
for  \  m. 

Declination. 

DIff. 

for  1  m. 

Sonr. 

Right  ABcension. 

Diir. 

for  1  m. 

Dedinatton. 

Diff. 
for  Im. 

THURSDAY  1. 

SATURDAY  3. 

0 

ll      HI         8 

16  51  23.21 

8 

2.3131 

S.  17  59  46.9 

5.349 

0 

h    in      H 

18  40  40.a3 

2Jifii84 

S.20    8  50.8 

OJ773 

1 

16  53  41.97 

9.3121 

18    5    4.5 

5.238 

1 

18  42  54.46 

2.2259 

20    8  52.0 

0.039 

2 

16  56    0.66 

2.3110 

18  10  15.5 

5.128 

2 

18  45    7.94 

2.2234 

20    8  47.0 

0.136 

3 

16  58  19.29 

2.3099 

18  15  19.8 

5.017 

3 

18  47  21.27 

2J2208 

20    8  35.7 

0.941 

4 

17    0  37.85 

2.308Q 

18  20  17.5 

4.906 

4 

18  49  34.45 

2.2182 

20    8  18.1 

0.345 

5 

17    2  56.35 

2UW77 

18  25    8.5 

4.795 

5 

18  51  47.47 

2.2156 

20    7  54.3 

0.448 

6 

17    5  14.78 

2J066 

18  29  52.8 

4.684 

6 

18  54    0.33 

2J3130 

20    7  24.3 

0.551 

7 

17    7  33.14 

2.3054 

18  34  30.5 

4.572 

7 

18  56  13.03 

2.2104 

20    6  48.1 

0.6^4 

8 

17    9  51.43 

2.3041 

18  39    1.5 

4.461 

8 

18  58  25.58 

2.2077 

20    6    5.8 

0.756  : 

9 

17  12    9.64 

2J)0e9 

18  43  25.8 

4.350 

9 

19    0  37.96 

2J9050 

20    5  17.4 

0.858  1 

10 

17  14  27.77 

2.3016 

18  47  43.5 

4J238 

10 

19    2  50.18 

2.2022 

20    4  22.9 

0.900 

11 

17  16  45.83 

2.3003 

18  51  54.5 

4.126 

11 

19    5    2.24 

S.1995 

20    3  22.3 

1.061  : 

12 

17  19    3.81 

2^3989 

18  55  58.7 

4.015 

12 

19    7  14.13 

2.1967 

20    2  15.6 

1.IG9 

13 

17  21  21.70 

2.2975 

18  59  56.3 

3.903 

13 

19    9  25.85 

9.1939 

20    1    2.9 

1J302 

14 

17  23  39.51 

2.2961 

19    3  47.1 

3.791 

14 

19  11  37.40 

2.1911 

19  59  44.2 

1.369 

15 

17  25  57.23 

2J2946 

19    7  31.2 

3.680 

15 

19  13  48.78 

2.1883 

19  58  19.5 

1.461 

16 

17  28  14,86 

2.2931 

19  11     8.7 

3.568 

16 

19  16    0.00 

2.1854 

19  56  48.8, 

\J0i 

17 

17  30  32.40 

2.2916 

19  14  39.4 

3.456 

17 

19  18  11.04 

9.1826 

19  55  12.2 

1.650  1 

18 

17  32  49.85 

2.2901 

19  18    3.4 

3.345 

18 

19  20  21.91 

2.1797 

19  53  29.7 

1.737   1 

19 

17  35    7.21 

2J2885 

19  21  20.8 

3.233 

19 

19  22  32.61 

2.1768 

19  51  41.4 

l.K»5 

20 

17  37  24.47 

2.2869 

19  24  31.5 

3.122 

20 

19  24  43.13 

2.1739 

19  49  47.2 

1.959 

21 

17  39  41.64 

2.2852 

19  27  35.5 

3.011 

21 

19  26  53.48 

9.1710 

19  47  47.2 

2UH8 

22 

17  41  58.71 

2J3835 

19  30  32.8 

2.900 

22 

19  29    3.66 

9.1680 

19  45  41.4 

S.145 

23 

17  44  15.67 
FJ 

2.2618 

RIDAl^ 

S.  19  33  23.4 
'  2, 

2.788 

23 

19  31  13.66 
SI 

2.1651 

JNDA^ 

S.  19  43  29.9 
f  4. 

8J»40 

0 

17  46  32.53 

2.2800 

S.  19  36    7.4 

2.677 

0 

19  33  23.48 

9.1031 

S.  19  41  12.6 

9J3S 

1 

17  48  49.28 

2.2782 

19  38  44.7 

2.566 

1 

19  35  33.12 

9.1591 

19  38  49.6 

9.430 

2 

17  51    5.92 

2J3764 

19  41  15.4 

2.455 

2 

19  37  42.58 

9.1561 

19  36  21.0 

SUiSS 

3 

•  17  53  22.45 

2.2745 

19  43  39.4 

2.345 

3 

19  39  51.86 

2.1531 

19  2^^  46.7 

S.618 

4 

17  55  38.87 

2.2727 

19  45  56.8 

2.235 

4 

19  42    0.96 

2.1501 

19  31    6.8 

2.712 

5 

17  57  55.18 

2.2708 

19  48    7.6 

2.124 

5 

19  44    9.88 

2.1470 

19  28  21.3 

93)4 

6 

18    0  11.37 

2J9680 

19  50  11.7 

2.014 

6 

19  46  18.61 

2.1440 

19  25  30.3 

3.897 

7 

18    2  27.44 

2J2669 

19  52    9.2 

1.904 

7 

19  48  27.16 

9.1410 

19  22  33.7 

%se» 

8 

18    4  43.39 

2.2649 

19  54    0.2 

1.794 

8 

19  50  35.53 

9.1379 

19  19  31.7 

3.080 

9 

18    6  59.22 

2.2629 

19  55  44.6 

1.685 

9 

19  52  43.71 

2.1348 

19  16  24.2 

3.170 

10 

18    9  14.93 

2.2608 

19  57  22.4 

1.575 

10 

19  54  51.71 

9.1318 

19  13  11.2 

3J961 

11 

18  11  30.51 

2.2587 

19  58  53.6 

1.466 

11 

19  56  59.52 

2.1287 

19    9  52.8 

3.351 

12 

18  13  45.97 

2.2565 

20    0  18.3 

1.357 

12 

19  59    7.15 

2,1256 

19    6  29.1 

3.440 

13 

18  16    1.30 

2J2543 

20    1  36.5 

-  1J249 

13 

20    1  14.59 

2.1224 

19    3    0.1 

3.528  i 

14 

18  18  16.49 

2.2521 

20    2  48.2 

1.140 

14 

20    3  21.85 

2.1193 

18  59  25.7 

3X16 

15 

18  20  31.55 

2.2499 

20    3  53.4 

1.032 

15 

20    5  28.92 

2.1162 

18  55  46.1 

3.704 

16 

18  22  46.48 

2.2476 

20    4  52.1 

0.925 

16 

20    7  35.80 

2.1131 

18  52    1.2 

3.791 

17 

18  25    1.27 

2.2453 

20    5  44.3 

0.817 

17 

20    9  42.50 

9.1100 

18  48  11.1 

3.878 

18 

18  27  15.92 

2.2430 

20    6  30.1 

0.710 

18 

20  11  49.01 

2.1069 

18  44  15.8 

3.965 

19 

18  29  30.43 

2.2406 

20    7    9.5 

0.603 

19 

20  13  55.33 

2.1038 

18  40  15.4 

Ajm 

20 

18  31  44.80 

2.2383 

20    7  42.5 

0.496 

20 

20  16    1.47 

2.1007 

18  36    9.9 

4.134 

21 

18  33  59.03 

S.2358 

20    8    9.1 

0.390 

21 

20  18    7.42 

2.0976 

18  31  59.3 

4J219 

22 

18  36  13.11 

2J2334 

20    8  20.3 

0.284 

22 

20  20  13.19 

9.094G 

18  27  43.6 

4..303 

23 

18  38  27.04 

S.2309 

20    8  /13.2 

0.178 

23 

20  22  18,77 

2.0913 

18  23  22.9 

4.386 

24 

18  40  40.83 

2.2284 

S.20    8  50.8 

0.073 

24 

20  24  24.16 

2.0882 

S.18  18  57.3 

4.468 
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GREENWICH  MEAN  TIME. 

/ 

- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoenBion. 

Diff. 
for  1  m. 

DccUnoUon. 

DIff. 
forlm. 

HOQF. 

Right  AKonsion. 

Diff. 
for  1  m. 

DecIinHtion. 

Diff. 
for  1  m. 

M( 

)NDA^ 

i  5. 

WEDNESDAY  7. 

h     m     s 

8          1 

O         /         // 

// 

h     m     s 

s 

O         /          // 

II 

0 

20  24  24.16 

9.0688 

S.  18  18  57.3 

4.468 

0 

22    1  14.19 

10»97 

S.  13  19  47.7 

7.778 

] 

20  26  29;^ 

S.0651 

18  14  26.7 

4.551 

1 

22    3  11.28 

1.9504 

13  11  59.3 

7.833 

2 

20  28  34.38 

9.0830 

18    9  51.2 

4.639 

2 

22    5    8.23 

1.9481 

13    4    7.7 

7.888 

3 

20  30  39.21 

9.0789 

18    5  10.8 

4.713 

3 

22    7    5.05 

1.9458 

12  56  12.8 

7.942 

4 

20  32  43.85 

9.0758 

18    0  25.6 

4.7^4 

4 

22    9    1.73 

1.9435 

12  48  14.7 

7.995 

5 

20  34  48.31 

9.0797 

17  55  35.5 

4.874 

5 

22  10  58.28 

1.9413 

12  40  13.4 

8.048 

6 

20  36  52.58 

9.0696 

17  50  40.7 

4.953 

6 

22  12  54.09 

1.9391 

12  32    9.0 

8.100 

7 

20  38  56.67 

9.0666 

17  45  41.1 

5.039 

7 

22  14  50.97 

1.9368 

12  24    1.5 

8.151 

8 

20  41    0.57 

9U)696 

17  40  36.8 

5.110 

8 

22  16  47.12 

1.9348 

12  15  50.9 

8.909 

9 

20  43    4.29 

9.0605 

17  35  27.8 

5.188 

9 

22  18  43.15 

1.9337 

12    7  37.3 

80253 

10 

20  45    7.83 

90)674 

17  30  14.2 

5J965 

10 

22  20  39.05 

1.9306 

11  59  20.6 

8.309 

11 

20  47  11.19 

9.0543 
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2.2988 

19  27  13.6 
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9.1280 
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2.3088 

19  36  48.1 

3.031 

15 
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9.1319 
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15 
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19  39  46.7 

9.923 

16 
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7.905 

16 
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22 
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22 
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23 
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23 
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24 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aseenidon. 

Dlff. 
for  1  m. 

Declinntion. 

Diff. 
for  1  m. 

Hour. 

Right  Asoenaion. 

Diff. 
for  Im. 

DocUnatton. 

Diff. 
fori  m. 

SATURDAY  17. 

MONDAY  19. 

h     m      i 

8 

0       i       n 

// 

h     m     It 

8 

O       /         n 

II 

0 

6    3  43.41 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Afloeailoii. 


Difll 
for  1  m. 


DecUnatioii. 


Diff. 
forlm. 
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Right  Aaceiuion. 


DIff. 
for  1  m. 


DecllnotloiL 


DIff. 
for  1  m. 
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WEDNESDAY  21. 
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THURSDAY  22. 
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11  40 
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45.80 

5.82 
25.80 
45.74 

5.62 


9.3551 

9.3538 

9.35(36 

9J)514 

9.3503 

9.3491 

9.3480 

9.3468 

9.3458 

9.3447 

9.3436 

9UM96 

9.3415 

9.3405 

9.3305 

9.3386 

9.3376 

9.3367 

9.3358 

9J350 

9.3341 

9.3333 

9J395 

9.3317 

3.3310 


N. 


9  48 
9  37 
9  26 
9  14 
9  3 
8  51 
8  40 
8  28 
8  17 


8 
7 
7 
7 
7 
7 


5 
53 
41 
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9.690 

9.711 

9.800 

9.888 

9.975 
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10.633 
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FRIDAY  23. 
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12  15 
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12  40 


5.62 
25.46 
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SATURDAY  24. 
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2.3244 
2.3247 
2.3251 
2.32r)6 
2.3260 
2.3265 
2.3270 
2J275 
2.3281 
2.3286 


s. 


0  3 
0  16 
0  28 
0  41 

0  54 

1  7 


S. 


1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 


20 
33 
46 
59 
11 
24 
37 
50 

3 
15 
28 
41 
53 

6 
19 
31 
44 
56 

9 


19.473 

19.508 

19.541 

19.574 

19.604 

12.633 

19.661 

12.687 

12.711 

12.735 

12.757 

12.777 

19.795 

19.612 

19.698 

19.849 

12.855 

19.866 

19.876 

19.884 

19.891 

19.696 

19.900 

19.908 


9.8 

3.9 
57.9 
51.7 
45.3 
38.5 
31.2 
23.3 
14.8 

5.5 
55.4 
44.4 
32.4 
19.2 

4.8 
49.2 
32.2 
13.7 
53.7 
32.0 

8.6 
43.4 
16.3 
47.1 
15.8 


19.909 

12.901 

12.899 

12.895 

12.689 

12.862 

12.874 

12.864 

12.858 

12.839 

12.624 

ia.8C8 

12.790 

12.770 

12.750 

12.738 

12.704 

12.679 

13.652 

12.634 

12.595 

12.564 

13.531 

12.49(> 

12.460 
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APRIL.,  1869. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION 

Hour. 

Bight  Asoendon. 

Diff. 
for  1  m. 

Declination. 

Diff. 

for  1  m. 

Hour. 

RUrlit  Asceniion. 

Diff. 
for  1  m. 

Declination. 

Dfff. 

fori  m. 

SUNDAY  25. 

TUESDAY  27. 

h    m      B 

8 

O         1          // 

ii 

h    m      8 

8          1 

S.ll    0  19.3 

„ 

0 

13  38  40.11 

9.3286 

S.  5    9  15.8 

19.460 

0 

15  31  19.20 

9..36.'>7 

3.190 

1 

13  40  59.84 

9.3999 

5  21  42.3 

19.493 

•  1 

15  33  41.16 

9.3663 

14    9  27.8 

9.094 

2 

13  43  19.61 

S.3998 

5  34    6.6 

19.385 

2 

15  36    3.16 

9.3669 

14  18  30.6 

8.937 

3 

13  45  39.42 

9.3305 

5  46  28.5 

19.345 

3 

15  38  25.19 

9.3675 

14  27  27.5 

8.900 

4 

13  47  59^ 

9.3311 

5  58  48.0 

19.304 

4 

15  40  47.26 

9.3680 

14  36  18.5 

8.801 

5 

13  50  19.16 

9.3317 

6  11    5.0 

19J961 

5 

15  43    9.36 

9.3686 

14  45    3.6 

8.709 

6 

13  52  39.08 

9.3394 

6  23  19.4 

19.917 

6 

15  45  31.49 

9.3690 

14  53  42.8 

6.608 

7 

13  54  59.04 

9.3331 

6  35  31.0 

19.171 

7 

15  47  53.65 

9.3695 

15    2  15.9 

8Ji01 

8 

13  57  19.05 

9.3338 

6  47  39.9 

19.194 

8 

15  50  15.83 

9.3699 

15  10  42.9 

8.400 

9 

13  59  39.10 

9..3345 

6  59  45.9 

19.075 

9 

15  52  38.04 

9J)703 

15  19    3.8 

8Ja97 

10 

14    1  59.19 

9..'«.'>3 

7  11  48.9 

19.095 

10 

15  55    0.27 

9.3707 

15  27  18.6 

8.194 

11 

14    4  19.33 

9.3360 

7  23  48.9 

11.973 

11 

15  57  22.52 

9.3711 

15  35  27.1 

8.090 

12 

14    6  39.52 

9.3368 

7  35  45.7 

114»1 

12 

15  59  44.80 

9.3714 

15  43  29.4 

7.985 

13 

14    8  59.75 

9.3376 

7  47  39.4 

11.867 

13 

16    2    7.09 

9J717 

15  51  25.4 

7.880 

14 

14  11  20.03 

9.3384 

7  59  29.7 

11.811 

14 

16    4  29.40 

9.3719 

15  59  15.0 

7.774 

15 

14  13  40.36 

9.3399 

8  11  16.7 

11.754 

15 

16    6  51.72 

9.3793 

16    6  58.2 

7.667 

16 

14  16    0.74 

9.3400 

8  23    0.2 

11.696 

16 

16    9  14.06 

2.3794 

16  14  35.0 

7.'i60 

17 

14  18  21.17 

9.3408 

8  34  40.2 

11.636 

17 

16  11  36.41 

9.3795 

16  22    5.3 

7.459 

18 

14  20  41.63 

9.3417 

8  46  16.6 

11.576 

18 

16  13  58.76 

9Jn96 

16  29  29.2 

7.344 

19 

14  23    2.16 

9.3495 

8  57  49.3 

11.514 

19 

16  16  21.12 

9.3797 

16  36  46.6 

7J335 

20 

14  25  22.73 

9.3433 

9    9  18.2 

11.450 

20 

16  18  43.48 

9.3727 

16  43  57.3 

7.195 

21 

14  27  43.37 

9.3449 

9  20  43.3 

11^385 

21 

16  21    5.84 

9.3727 

16  51    1.5 

7.014 

22 

14  30    4.05 

9.3450 

9  32    4.5 

11.319 

22 

16  23  28JJ0 

9.3727 

16  57  50.0 

B.9Q3 

23 

14  32  24.77 
MO 

9.3459 

>NDA\ 

S.  9  43  21.6 
'  26. 

11J259 

23 

16  25  50.56 
WED 

9.37:» 

NESD 

S.  17    4  49.9 

AY  2a 

0.79B 

0 

14  34  45.55 

9.3467 

S.  9  54  34.6 

11.183 

0 

16  28  12.92 

9.3795 

S.  17  11  34.0 

,      6.680 

1 

14  37    6.38 

9.3476 

10    5  43.6 

11.114 

1 

16  30  35.26 

9.3793 

17  18  11.4 

'      6.568 

2 

14  39  27.26 

9.3485 

10  16  48.3 

11.043 

2 

16  32  57.59 

9.3791 

17  24  42.1 

6.455 

3 

14  41  48.19 

9.3493 

10  27  48.7 

10.971 

3 

16  35  19.91 

9.3718 

17  31    6.0 

6.349 

4 

14  44    9.18 

9.3509 

10  38  44.7 

10.896 

4 

16  37  42.21 

9.3715 

17  37  23.1 

6928 

5 

14  46  30^ 

9.3511 

10  49  36.3 

10.^1 

5 

16  40    4.49 

9.3719 

17  43  33.4 

6.114 

6 

14  48  51.31 

9.3519 

11    0  23.3 

10.745 

6 

16  42  26.75 

9.3708 

17  49  36.8 

6.000 

7 

14  51  12.45 

9.3597 

11  11    5.7 

10.668 

7 

16  44  48.99 

9.3704 

17  55  33.4 

5.885 

8 

14  53  33.64 

9.3536 

11  21  43.5 

10.590 

8 

16  47  11.20 

9.3699 

18    1  23.1 

5.770 

9 

14  55  54.88 

9.3544 

11  32  16.5 

10.510 

9 

16  49  33.38 

9.3694 

18    7    5.9 

5US55 

10 

14  58  16.17 

9.35.')3 

11  42  44.7 

10.490 

10 

16  51  55.5J 

9.3688 

18  12  41.7 

5.539 

11 

15    0  37.52 

9.3561 

11  53    8.0 

10.348 

11 

16  54  17.64 

9.36R9 

18  18  10.6 

5.493 

12 

15    2  58.91 

9.3569 

12    3  26.4 

10.965 

12 

16  56  39.71 

9.3675 

18  23  32.5 

5.307 

13 

15    5  20.35 

9.3577 

12  13  39.8 

10.189 

13 

16  59    1.74 

9.3668 

18  28  47.4 

5.190 

14 

15    7  41.84 

9.3585 

12  23  48.2 

10.097 

14 

17    1  23.72 

9.3660 

18  33  55.3 

5.073 

15 

15  10    3.38 

9.3593 

12  33  51.4 

10.010 

15 

17    3  45.66 

9.3658 

18  38  56.2 

4.956 

16 

15  12  24.96 

9J3601 

12  43  49.4 

9.993 

16 

17    6    7.55 

9.3643 

18  43  50.0 

4.839 

17 

15  14  46.59 

9.3609 

12  53  42.2 

9.835 

17 

17    8  29.38 

9.3634 

18  48  36.8 

4.721 

18 

15  17    8.26 

9.3616 

12    3  29.6 

9.746 

18 

17  10  51.16 

9.3695 

18  53  16.6 

4.604 

19 

15  19  29.98 

9^1023 

13  13  11.7 

9.656 

19 

17  13  12.88 

9.3614 

18  57  49.3 

4.486 

20 

15  21  51.74 

9J)630 

13  22  48.3 

9.565 

20 

17  15  34.54 

2.3604 

19    2  14.9 

4JM>8 

21 

15  24  13.54 

9.3637 

13  32  19.4 

9.473 

21 

17  17  56.13 

2.3593 

19    6  33.5 

4Ji50 

22 

15  26  35.39 

9.3644 

13  41  45.0 

9.379 

22 

17  20  17.65 

2.3582 

19  10  45.0 

4.139 

23 

15  28  57.28 

9.3651 

13  51    5.0 

9.285 

23 

17  22  39.11 

9.3570 

19  14  49.4 

4.014 

24 

15  31  19.20 

9.3657 

S.14    0  19.3 

9.190 

24 

17  25    0.49 

9.3557 

S.  19  18  4a7 

3.696 

XII. 


APRILi^  1869. 


er 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bigbt  Aflceiuloii. 


Diff. 
for  Im. 


DeeUoatloii. 


Diff. 
forlm. 


Hour. 


Right  Asotoiion. 


Diff. 
for  1  m. 


DecUnatloii. 


Diff. 
forlm. 


THURSDAY  29. 


S.  19  18 
19  22 
19  26 
19  29 
19  33 
19  36 
19  40 
19  43 
19  46 
19  49 
19.51 
19  54 
19  57 
19  59 


h     m     s 

8         1 

0 

17  25    0.49 

StJX&7 

1 

17  27  21.79 

9.3543 

2 

17  29  43.01 

9.3599 

3 

17  32    4.15 

9.3515; 

4 

17  34  25iJ0 

9.3501 

5 

17  36  46.16 

9.3486 

6 

17  39    7.03 

9.3470 

7 

17  41  27.80 

9.3454 

8 

17  43  48.47 

9.3437 

9 

17  46    9.04 

9.3490 

10 

17  48  29.50 

9.3409 

11 

17  50  49.86 

9.3384 

12 

17  53  10.11 

9.3365 

13 

17  55  30.24 

9.3345 

14 

17  57  50.25 

9.3395 

15 

18    0  10.14 

9.3305 

16 

18    2  29.91 

9.3S84 

17 

18    4  49.56 

9.3963 

18 

18    7    9.08 

9.3949 

19 

18    9  28.46 

9.3S90 

20 

18  11  47.71 

9.3197 

21 

18  14    6.82 

9.3174 

22 

18  16  25.79 

9.3150 

23 

18  18  44.62 

9.3196 

24 

18  21    3.31 

9.3109 

1/ 


20 
20 
20 
20 
20 
20 


1 
3 
5 

7 

9 

11 


20  13 
20  14 


20 

20 

S.20 


15 
17 

18 


46.7 

36.9 

20.0 

56.0 

24.9 

46.7 

1.4 

9.0 

9.5 

3.0 

49.4 

28.7 

0.9 

26.1 

44.2 

56.3 

59,4 

56.4 

46.5 

29.6 

5.7 

34.8 

57.0 

12.3 

20.6 


3.806 
3.777 
3.659 
3.541 
3.499 
3.304 
3.186 
3.068 
fL950 
9.839 
9.714 
9.596 
9.478 
9.361 
9.944 
9.126 
9U)09 
1.899 
1.776 
1.660 
1.544 
1.498 
1.319 
1.197 
1.089 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  30. 


h  m 

18  21 
18  23 
18  25 
18  27 
18  30 
18  32 
18  34 
18  37 
18  39 
18  41 
18  44 
18  46 
18  48 
18  50 
18  53 
18  55 
18  57 

18  59 

19  2 


19 
19 
19 


4 
6 

8 


19  11 
19  13 
19  15 


3.31 

9.3109 

S.20  18 

21.85 

9.3076 

20  19 

40J23 

9.3061 

20  20 

58.46 

9.3095 

20  21 

16.53 

9J990f) 

20  21 

34.44 

9.9979 

20  22 

52.19 

9.2945 

20  22 

9.78 

9J2917 

20  23 

27.20 

9.9889 

20  23 

44.45 

9J2861 

20  23 

1.53 

9^2839 

20  23 

18.44 

9.9809 

20  23 

35.17 

9:9779 

20  23 

51.72 

9.9743 

20  22 

8.09 

9.9713 

20  22 

24.27 

9.2689 

20  21 

40.27 

9i»51 

20  21 

56.08 

9JW90 

20  20 

11.71 

9.9588 

20  19 

27.15 

9J2556 

20  18 

42.39 

9J3S94 

20  17 

57.44 

9.9491 

20  16 

12.29 

9.9458 

20  15 

26.94 

9JM95 

20  13 

41.39 

9.9399 

S.20  12 

20.6 
22.1 
16.7 

4.5 
45.4 
19.5 
46.8 

7.4 

28.3 
28.7 
22.4 

9.5 
50.0 
23.9 
51J2 
12.0 
26.3 
34.1 
35.5 
30.4 
19.0 

1.2 
37.1 

6.7 


1.089 
0.967 
0.853 
0.739 
0.625 
0.519 
0.399 
0^266 
0.174 
0.063 
0.049 
0.160 
0.970 
0.380 
0.490 
0.599 
0.708 
0<«16 
0.993 
1.031 
1.137 
1.943 
1.349 
1.454 
1.560 


PHASES  OF  THE  MOON, 


<C  Last  Quarter, 3    8  48.2 

#  New  Moon, 11  13  47.6 

3>   First  Quarter, 19     3  5.8 

O  Full  Moon, 25  18  21.5 

d  h 

<C  Apogee, 8  1.1 

<C  Perigee, 23  19.4 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

Dajofthe 
^           Month. 

star's  Name 

and 

Position. 

Noon. 

p.  L. 

of 
Diff. 

lllh. 

p.  L. 

of 
Diff. 

Vlh 

p.  L. 

of 
Diff. 

IXh. 

p.  L. 

of 

Diff. 

Re^us 
Spica 
a  Aquilee 
Fomalhaut 
Sun 

W. 

W. 

E. 

E. 

E. 

105  33'  32 
52    0  37 
50  15  38 
80  49    9 

118    2  48 

S550 
S598 
3576 
9816 
S898 

107  13  36 
53  39  35 
48  56  37 
79  15    2 

116  30  26 

9569 
9614 
3649 
2837 
9918 

O     '      /         It 

108  53  14 
55  18  11 
47  38  55 
77  41  22 

114  58  30 

9587 
9630 
3726 
9859 
9938 

110  32  27 
56  56  25 
46  22  35 
76    8  11 

113  26  59 

9006 
2647 
%10 
2RR3 
9857 

2 

Spica 

Antares 

Fomalhaut 

Sun 

W. 
W. 
E. 
E. 

65    1  53 

20  38  30 

68  29  32 

105  55  27 

S7d0 
3166 
2998 
30S3 

66  37  53 

22    5  20 

66  59  17 

104  26  20 

2747 
3121 
3029 
3071 

68  13  30 

23  33    4 

65  29  32 

102  57  35 

9763 
3089 
3047 
3088 

69  48  47 

25    1  27 

64    0  18 

101  29  11 

2778 
3065 
3073 
3106 

3 

Spica 
Antares 
Saturn 
Fomalhaut 

Sun 

W. 

W. 
W. 
E. 
E. 

77  40    8 
32  28  31 
22  27  14 
56  42    3 
94  12  30 

8854 
3018 
S847 
3308 
3190 

79  13  26 
33  58  21 
24    0  41 
55  16    3 
92  46    9 

9867 
3018 
9858 
3937 
3906 

80  46  27 
35  28  12 
25  33  54 
53  50  38 
91  20    7 

9883 
3018 
9869 
3968 
3931 

82  19    9 
36  58    3 
27    6  52 
52  25  49 
89  54  23 

98M 
3080 
2880 
3299 
3936 

4 

Spica 
AjQtares 
Saturn 
Fomalhaut 

Sun 

W. 

W. 

W. 

E. 

E. 

89  58  35 

44  26  17 
34  48  10 

45  31  20 
82  49  59 

9957 
3011 
9935 
3480 
3305 

91  29  42 
45  55  39 
36  19  45 
44  10  34 
81  25  53 

9968 
3047 
9945 
3593 
3317 

93    0  35 
47  24  53 
37  51    7 
42  50  35 
80    2    1 

9979 
3059 
9954 
3568 
3329 

94  31  14 
48  54    2 
39  22  17 
41  31  26 
78  38  23 

9989 
3058 
9965 
3616 
3341 

5 

Spica 
Antares 
Saturn 
Fomalhaut 

Sun 

W. 

W. 

W. 

E. 

E. 

102    1  25 
56  17  59 
46  55  14 
35  10  12 
71  43  20 

3036 
3086 
3006 
3933 
3391 

103  30  53 
57  46  26 
48  25  19 
33  57  25 
70  20  53 

3043 
3090 
3014 
4015 
3400 

105    0  12 
59  14  48 
49  55  15 
32  46    0 
68  58  36 

3059 
3096 
3091 
4109 
3408 

106  29  20 
60  43    3 
51  25    2 
31  36    7\ 
67  36  28 

3059 
3101 

4S14 
3415 

6 

Antares 
Saturn 

Sun 

W. 
W. 
E. 

68    3    0 
58  52    7 
60  47  52 

3119 
3053 
3448 

69  30  46 
60  21  14 
59  26  30 

3193 
3057 
3454 

70  58  28 
61  50  16 
58    5  14 

3135 
3061 
3459 

72  26    7 
63  19  13 
56  44    4 

3198 
3065 
3463 

7 

Antares 
Saturn 
a  Aquilfls 

Sun 

W. 
W. 
W. 
E. 

79  43  43 
70  43    7 
40  23  a^ 
49  59  19 

3136 
3075 
4635 
3480 

81  11    9 
72  11  47 
41  25  36 
48  38  33 

3137 
3077 
4536 
3483 

82  38  34 
73  40  25 
42  28  56 
47  17  49 

3138 
3078 
4457 
3485 

84    5  58,    3138 
75    9    2,    3078 
43  33  26     4384 
45  57    8'    3488 

8 

Antares 
Saturn 
a  Aquilff? 
Sun 

W. 
W. 
W. 
E. 

91  23    1 
82  32    8 
49  10  54 
39  14  11 

3135 
3075 
4100 
3494 

92  50  28 

84    0  48 
50  20  56 
37  53  40 

3134 
3074 
4055 
3494 

94  17  56 
85  29  29 
51  31  41 
36  33    9 

3133 
3073 
4015 
3496 

95  45  26i    3130 
86  58  13     3070 
52  43    6     3975 

35  12  40      3496 

9 

Saturn 
a  Aquiln 

Sun 

W. 
W. 
E. 

94  22  34 
58  48  58 
28  30  29 

3056 
3a» 
3503 

.    95  51  37 
60    3  40 

27  10    8 

3053 
3794 
3506 

97  20  44 
61  18  48 
25  49  51 

3049 
3770 
3510 

98  49  56 
62  34  21 
24  29  38 

3046 
3747 
3515 

14 

Sun 
Pollux 
Mars 
Rcgulus 

W. 
E. 
E. 
E. 

28    3  42 
60  13    8 
85  20    7 

95  48  48 

3339 
9870 
9886 
3t;13 

29  29  17 
58  40  22 
83  47  30 
94  14  37 

3315 
9873 
2877 
9805 

30  55    8 
57    7  29 
82  14  42 
92  40  16 

3903 
9867 
9869 
9797 

32  21  15 
55  34  28 
80  41  44 
91    5  44 

3189 
9861 
3869 

9788 

15 

Sun 

Pollux 

Mars 

W. 

E. 

E. 

39  a5  37 
47  47  37 
72  54  15 

3198 
2837 
2819 

41    3  13 
46  13  57 
71  20  12 

3115 
2832 
9811 

42  31    4 
44  40  11 
69  45  58 

3104 
9838 
3601 

41  59    9 
43    6  20 
68  11  32 

3099 
9896 
2799 

I 

J 
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e 
.a  . 


6 


8 


14 


15 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Star*!  Name 

and 

PoHlUon. 


Regulus  W. 

Spica  W. 

a  AquiliB  E. 

Fomalhaut  £. 

Sun  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Saturn  W. 

Fomalhaut  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Saturn  W. 

Fomalhaut  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Saturn  W. 

Fomalhaut  E. 

Sun  E. 

Antares  W. 

Saturn  W. 

Sun  E. 

Antares  W. 

Saturn  W. 

a  Aquike  W. 

Sun  £. 

Antares  W. 

Saturn  W. 

a  Aquilffi  W. 

Sun  E. 

Saturn  W. 

a  Aquil»  W. 

Sun  E. 

Sun  W. 

Pollux  E. 

Mars  E. 

Regulus  E. 

Sun  W. 

Pollux  E. 

Mars  £. 


Midnight. 


// 


112  11  14 
58  34  16 
45  7  43 
74  35  29 

111  55  52 

71  23  44 

26  30  20 

62  31  35 

100    1    9 

83  51  35 
38  27  51 

28  39  36 

51  1  36 

88  28  57 

96  1  41 
50  23  3 
40  53  14 

40  13  9 
77  14  59 

107  58  20 

62  11  12 

52  54  41 
30  27  54 
66  14  29 

73  53  43 
64  48  6 
55  22  58 

85  33  22 

76  37  39 
44  39    2 

44  36  30 

97  12  59 

88  26  59 

53  55  10 
33  52  11 

100  19  12 

63  50  18 
23    9  30 

33  47  37 

54  1  19 
79    8  36 

89  31    1 

45  27  28 

41  32  26 
66  36  54 


p.  L. 

of 
Diff. 


90M 
9b65 
3800 
9905 
2977 

9794 
3047 
3098 
31d4 

9909 

3083 
9691 
3333 
3951 

3000 
3064 
9973 
3669 
3351 

3066 

3104 
3034 
4339 
3483 

3130 
3067 
3468 

3138 
3078 
4317 
3488 

3199 
3068 
3940 
3497 

3049 
3796 
3589 

3177 
9855 
9853 
9780 

3081 
9894 
9783 


XVh. 


u 


113  49  37i 

60  11  43; 
43  54  23, 
73    3  16' 

110  25  10 

72  58  20 
27  59  35 

61  3  23 
98  33  29 

85  23  43 
39  5735; 
30  12  6 
49  38    3 

87    3  48 

97  31  54 

51  51  57 

42  24    0 

38  55  49 
75  51  46 

109  27  11 

63  39  17 
54  24  12 
29  21  31 

64  52  39 

75  21  16 
66  16  56 

54  1  58 

87  0  46 
78    6  16 

45  45  39 

43  15  53 

98  40  33 
89  55  48 

55  7  49 
32  31  43 

101  48  33 

65  6  38 
21  49  30 

35  14  14 

52  28  3 
77  35  17 

87  56    7 

46  56    1 

39  58  29 
65    2    4 


p.  L. 

of 
DifT. 


9641 
9681 
3997 
9997 
9996 

9810 
3034 
3195 
3141 

9991 
3097 
9903 
3366 
3965 

3009 

3069 
9989 
3797 
3369 

3073 
3110 
3039 
4466 
3430 

3139 
3070 
3471 

3138 
3078 
4956 
3489 

3198 
3065 
3908 
3498 

3037 
3705 
3589 

3163 
9851 
9845 
9771 

3069 


xvnih. 


// 


9775 


115  27  36 
61  48  48 

42  42  40 
71  31  32 

108  54  52 

74  32  35 
29  29  5 
59  35  44 
97    6    9 

86  55  35 
41  27  14 
31  44  21 

48  15    8 

85  38  56 

99  1  56 
53  20  45 

43  54  35 

37  39  30 

74  28  46 

110  55  54 

65  7  15 

55  53  37 
28  17  9 
63  30  56 

76  48  47 
67  45  42 
52  41    1 

88  28  10 
79  34  52 
46  53  12 
41  55  17 

100    8    9 
91  24  40 

56  21  1 
31  11  17 

103  18    0 

66  23  20 
20  29  38 

36  41  7 
50  54  41 
76    1  47 

86  21    1 

48  24  48 

38  24  30 
63  27    3 


p.  li. 

of 
Diff. 


2660 
969d 
4102 
9950 
3015 

9895 
3096 
3159 
3158 

9939 
3031 
9914 
3401 
3979 

3018 
3075 
9991 
3789 
3379 

3078 
3119 
3044 
4619 
3438 

3133 
3079 
3474 

3137 
3078 
4900 
3491 

3194 
3063 
3870 
3499 

3033 
3686 

3540 

3151 
9845 
9836 
9763 

3058 


9765 


XXIh. 


o 

117 


5  10 
63  25  31 

41  32  40 
70    0  17 

107  24  58 

76  6  31 
30  58  45 
58  8  37 
95  39  10 

88  27  13 

42  56  48 
33  16  22 
46  52  53 
84  14  20 

100  31  46 
54  49  25 
45  24  59 
36  24  16 

73  5  58 

112  24  30 

66  35  10 
57  22  55 
27  15  1 
62  9  21 

78  16  16 
69  14  26 
51  20  8 

89  55  35 

81  3  29 

48  1  38 
40  34  43 

101  35  49 
92  53  35 
57  34  45 
29  50  52 

104  47  32 

67  40  22 
19  9  58 

38  8  15 

49  21  12 

74  28  6 
84  45  44 

49  53  49 
36  50  31 
61  51  49 


p.  L. 

of 
Diff. 


9678 
9713 
4914 
9974 
3034 

9839 
3099 
3179 
3174 

9945 
3035 
9994 
3438 
3999 

3097 
3080 
9998 
3856 
3381 

3085 
3116 
3049 
4797 
3449 

3135 
3074 
3478 

3136 
3076 
4147 
3499 

3129 
3U60 
3848 
3501 

3089 
3668 
3551 

3139 
9841 
9838 
9753 

3047 
9893 
9756 


1 


TO 


APRIL,  1869. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

of  the 
mth. 

Star*!!  Name 

P.  L. 

p.  L. 

p.  li. 

p.  L. 

and 

Noon. 

of 

lUh. 

of 

Vlh. 

of 

IX^- 

of 

15 

Position. 

Diff. 

O           /         // 

81  34  34 

Dlff. 

Diff. 

Diff. 

Regulus 

E. 

O           /         II 

83  10  15 

3744 

2736 

79  58'  42 

2727 

O          1        II 

78  22  38 

9717 

16 

Sun 

W. 

51  23    4 

3034 

52  52  34 

3024 

54  22  17 

3011 

55  52  16 

3000 

Pollux 

E. 

35  16  33 

2S25 

33  42  38 

2828 

32    8  47 

2835 

3035    4 

9844 

Mars 

E. 

60  16  23 

2747 

58  40  45 

2737 

57    4  54 

2728 

55  28  51 

2717 

Re^liiR 

E. 

70  19  10 

S670 

68  41  50 

S660 

67    4  17 

2650 

65  26  30 

9640 

Spica 

E. 

123  55  45 

2713 

122  19  22 

2701 

120  42  44 

9689 

119    5  50 

9678 

17 

Sun 

W. 

63  25  49 

2940 

64  57  17 

2029 

66  28  59 

2916 

68    0  58 

9904 

Aldebaran 

W. 

22  56  34 

9591 

24  35  42 

2579 

26  15    6 

2568 

27  54  45 

9557 

Mars 

E. 

47  25  12 

2665 

45  47  47 

2656 

44  10    8 

2646 

42  32  15 

9635 

Regulus 

E. 

57  14    8 

2568 

55  34  56 

2577 

53  55  30 

2566 

52  15  49 

9555 

Spica 

E. 

110  57  33 

2622 

109  19    8 

9610 

107  40  26 

2599 

106    1  29 

9567 

18 

Sun 

W. 

75  44  46 

2842 

77  18  20 

2828 

78  52  11 

2816 

80  26  18 

9803 

Aldebaran 

W. 

36  16  56 

2499 

37  58  10 

2487 

39  39  41 

2476 

41  21  28 

9464 

Mars 

E. 

34  19  14 

2582 

32  39  54 

2571 

31    0  19 

2560 

29  20  29 

9549 

Regius 
Spica 

E. 

43  53  31 

2499 

42  12  16 

2487 

40  30  45 

2475 

38  48  57 

9464 

E. 

97  42  43 

2529 

96    2  10 

2517 

94  21  20 

2505 

92  40  14 

94n 

19 

Sun 

W. 

88  21    5 

2739 

89  56  53 

2725 

91  32  59 

2713 

93    9  21 

9700 

Aldebaran 

W. 

49  54  36 

2405 

51  38    4 

2392 

53  21  50 

2380 

55    5  53 

3368 

Rej^ulus 
Spica 

E. 

30  15  52 

2405 

28  32  24 

2394 

26  48  40 

2382 

25    4  39 

9370 

E. 

84  10  32 

2434 

82  27  46 

2422 

80  44  43 

2412 

79    1  25 

9398 

20 

Sun 

W. 

101  15  29 

2638 

102  53  33 

2625 

104  31  54 

2613 

106  10  31 

9601 

Aldebaran 

W. 

63  50  27 

2309 

65  36  14 

2298 

67  22  17 

2285 

69    8  38 

3275 

Pollux 

W. 

21  21    9 

2675 

22  58  22 

2614 

24  36  58 

9503 

26  16  45 

9518 

Spica 

E. 

70  20  40 

2342 

68  35  42 

2333 

66  50  30 

9321 

65    5    1 

9311 

Antares 

E. 

116    9  11 

2376 

114  25    2 

2364 

112  40  35 

2350 

110  55  48 

9337 

Saturn 

E. 

124  58  21 

2302 

123  12  25 

3990 

121  26  11 

2979 

119  39  40 

8967 

21 

Sun 

W. 

114  27  36 

2545 

11^    7  47 

9535 

117  48  12 

2525 

119  28  51 

9515 

Aldebaran 

W. 

78    4  26 

2220 

79  52  24 

2210 

81  40  37 

9200 

83  29    4 

9190 

PoUux 

W. 

34  48  44 

2365 

36  33    9 

2343 

38  18    6 

9394 

40    3  31 

9304 

Spica 

E. 

56  14    3 

2264 

54  27  11 

2256 

52  40    7 

9946 

50  52  51 

SM9 

Antares 

E. 

102    7  21 

2^8 

100  20  49 

2266 

98  34    0 

9956 

96  46  55 

9946 

Saturn 

E. 

110  42  55 

2212 

108  54  46 

2202 

107    6  21 

9199 

105  17  41 

9189 

22 

Sun 

W. 

127  55  16 

2473 

129  37    7 

2467 

131  19    7 

9460 

133    1  16 

9455 

Aldebaran 

W. 

92  34  51 

2147 

94  24  39 

2139 

96  14  38 

9132 

96    4  49 

9195 

Pollux 

W. 

48  56  51 

2229 

50  44  35 

2218 

52  32  36 

2907 

54  20  53 

9196 

Mars 

W. 

21    7  30 

2242 

22  54  55 

i»m 

24  42  34 

mm 

26  30  26 

9916 

Spica 

E. 

41  54  16 

2216 

40    6  13 

2214 

38  18    7 

2214 

3630    0 

3915 

Aiitares 

E. 

87  48    1 

2202 

85  59  36 

2194 

84  11    0 

2188 

82  22  14 

9181 

Saturn 

E. 

96  10  48 

2137 

94  20  46 

2130 

92  30  33 

2123 

90  40    9 

9116 

23 

Aldebaran 

W. 

107  18    2 

2098 

109    9    4 

9095 

111    0  11 

9009 

112  51  23 

9088 

Pollux 

W. 

63  25  46 

2157 

65  15  18 

2152 

67    4  58 

9147 

68  54  45 

914J 

Mars 

W. 

35  32  29 

2185 

37  21  19 

2180 

39  10  16 

2177 

40  59  18 

9174 

Regulus 

W. 

27    9  19 

2100 

29    0  18 

2096 

30  51  23 

2092 

32  42  34 

9089 

Spica 

E. 

27  30  42 

2252 

25  43  32 

2270 

23  56  49 

2295 

22  10  42 

9326 

Ajitares 

E. 

73  16  18 

2150 

71  26  48 

2157 

69  37  15 

2155 

67  47  39 

2154 

Saturn 

E. 

81  25  46 

9089 

79  34  30 

2086 

77  43    9 

9063 

75  51  43 

9080 

a  Aquilec 

E. 

117  59  51 

2808 

116  25  34 

2783 

114  50  44 

9760 

113  15  23 

9738 

APRII<,  1869. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

Star's  Niiino 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

»g 

and 

Midnight. 

of 

XVh. 

of 

xvmb. 

of 

XXTh. 

of 

1^ 

15 

Position. 

^7 

Diff. 

Dlff. 

Dlff. 

Diff. 

Regulus 

E. 

O         /       // 

76  46  21 

• 

9708 

0       /      // 

75    9  52 

9699 

o       /      // 

73  33  11 

2689 

O           /         '/ 

71  56  17 

2680 

16 

Sun 

W. 

57  22  29 

S988 

58  52  57 

9977 

60  23  39 

2965 

61  54  36 

2952 

Pollux 

E. 

29    1  33 

aav) 

27  28  17 

9872 

25  55  22 

2893 

24  22  54 

2920 

Mars 

E. 

53  52  34 

2707 

52  16    4 

2697 

50  39  20 

2687 

49    2  23 

2677 

Regius 
Spica 

E. 

63  48  30 

3689 

62  10  15 

2620 

60  31  47 

2610 

58  53    5 

2593 

E. 

117  28  41 

2668 

115  51  18 

9655 

114  13  38 

2644 

112  35  43 

9633 

17 

Sun 

W. 

69  33  12 

2891 

71    5  42 

8880 

72  38  27 

2867 

74  11  28 

9854 

Aldeboitm 

W. 

29  34  39 

2545 

31  14  50 

9534 

32  55  16 

2522 

34  35  58 

9511 

Mors 

E. 

40  54    8 

ses4 

39  15  46 

9614 

37  37  10 

960S 

35  58  19 

9593 

Regulus 

E. 

50  35  52 

2544 

48  55  40 

9533 

47  15  13 

9592 

45  34  30 

9510 

Spica 

E. 

104  22  16 

2575 

102  42  47 

2564 

101    3    2 

2559 

99  23    1 

9540 

18 

Sun 

W. 

82    042 

2790 

83  35  23 

2778 

85  10  20 

9765 

86  45  34 

9752 

Aldeharan 

W. 

43    332 

2453 

44  45  53 

2441 

46  28  30 

2496 

48  11  25 

2417 

Mars 

E. 

27  40  24 

2539 

26    0    5 

2529 

24  19  32 

2520 

22  38  46 

2508 

Regulus 
Spica 

E. 

37    6  53 

2453 

35  24  33 

2441 

33  41  56 

9499 

31  59    2 

2417 

E. 

90  58  50 

2481 

89  17  10 

2469 

87  35  13 

9458 

85  53    0 

2447 

19 

Sun 

W. 

94  46    1 

2687 

96  22  58 

2675 

98    0  li 

9669 

99  37  42 

96S0 

Aldebaran 

W. 

56  50  13 

2357 

58  34  50 

2344 

60  19  45 

9332 

62    4  58 

9321 

Regulus 

E. 

23  20  21 

2359 

21  35  47 

2347 

19  50  56 

9335 

18    5  48 

9394 

CI      " 

Spica 

E. 

77  17  48 

2388 

75  33  56 

2376 

73  49  47 

9364 

72    5  21 

9354 

20 

Sun 

W. 

107  49  24 

2589 

109  28  34 

2578 

111    7  59 

9566 

112  47  40 

9556 

Aldebaran 

W. 

70  55  14 

2263 

72  42    8 

9252 

74  29  18 

9241 

76  16  44 

2931 

Pollux 

W. 

27  57  33 

2480 

29  39  14 

9446 

31  21  43 

9417 

33    4  54 

9389 

Spica 

E. 

63  19  18 

2301 

61  33  20 

2291 

59  47    7 

2989 

58    0  41 

BS74 

Aiitares 

E. 

109  10  42 

2324 

107  25  18 

2312 

105  39  36 

9300 

103  53  37 

9989 

Saturn 

E. 

117  52  52 

2256 

116    5  47 

2345 

114  18  26 

9933 

112  30  48 

9223 

21 

Sun 

W. 

121    9  43 

2506 

122  50  48 

9497 

124  32    6 

9489 

126  13  35 

9480 

Aldebaran 

W. 

85  17  46 

2180 

87    6  43 

9172 

88  55  53 

9163 

90  45  16 

9155 

Pollux 

W. 

41  49  24 

2287 

43  35  42 

2271 

45  22  24 

2257 

47    9  27 

9243 

Spica 

E. 

49    5  26 

2235 

47  17  50 

2229 

45  30    6 

2223 

43  42  13 

2290 

Antares 

E. 

94  59  36 

2236 

93  12    2 

9227 

91  24  15 

2218 

89  36  14 

2210 

Saturn 

E. 

103  28  46 

2172 

101  39  37 

2163 

99  50  14 

9154 

98    037 

2146 

22 

Sun 

W. 

134  43  33 

2450 

136  25  57 

9446 

138    8  26 

9443 

139  51    0 

2441 

Aldebaran 

W. 

99  55  10 

2119 

101  45  40 

2113 

103  36  19 

2107 

105  27    7 

2103 

Pollux 

W. 

56    9  26 

2188 

57  58  12 

2178 

59  47  12 

2171 

61  36  23 

2163 

Mars 

W. 

28  18  30 

2208 

30    6  45 

2201 

31  55  11 

2195 

33  43  46 

2190 

Spica 

E. 

34  41  55 

2217 

32  53  53 

2221 

31    5  57 

9229 

29  18  12 

i&i39 

Antares 

E. 

80  33  18 

2176 

78  44  14 

2171 

76  55    2 

2165 

75    5  42 

2163 

Saturn 

E. 

88  49  34 

2109 

86  58  49 

2104 

85    7  56 

2099 

83  16  55 

2094 

23 

Aldebaran 

W. 

114  42  40 

9086 

116  34    0 

2085 

118  25  22 

2085 

120  16  45 

2085 

Pollux 

W. 

70  44  39 

2140 

72  34  37 

2137 

74  24  40 

2135 

76  14  46 

2134 

Mars 

W. 

42  48  25 

9172 

44  37  35 

2170 

46  26  48 

2169 

48  16    2 

2169 

Regulus 

W. 

34  33  50 

2087 

36  25    9 

2086 

38  16  30 

2085 

40    7  53 

2084 

Spica 

E. 

20  25  21 

837e 

18  41    4 

2499 

16  58  10 

2511 

15  17  12 

2625 

Antares 

E. 

65  58    2 

9153 

64    8  24 

2154 

62  18  47 

2155 

60  29  12 

2157 

Saturn 

E. 

74    0  13 

9077 

72    8  39 

2076 

70  17    3 

2075 

68  25  26 

2075 

a  Aquilae 

E. 

111  39  33 

2719 

IH)    3  19 

2702 

108  26  42 

S689 

106  49  47 

2677 

T« 


APRIL.9  1869. 


XVII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

^ 

Stjir'tf  Namt) 

P  L. 

P  L. 

P  L. 

1 

1 

p.  L. 

®  9 

and 

Noon. 

of 

nib- 

of 

Vlh. 

of 

IXh- 

of 

24 

PoDition. 

Diiar. 

DIff. 
2134 

Diff. 

DIff. 

1 

Pollux 

W. 

0     /    // 
78    4  54 

S134 

0    /  II 
79  55  2 

0       1     II 

81  45    9 

,    2135 

0       1      II 

83  35  15 

1 

,     9136 

Mars 

W. 

50    5  16 

216P 

51  54  30 

2173 

53  43  42 

2172 

55  32  52 

9174 

Regulus 

w. 

41  59  17 

2085 

43  50  40 

2085 

45  42    2 

2086 

47  33  22 

9089 

Autares 

E. 

58  39  40 

2161 

56  50  14 

2165 

55    0  54 

2170 

53  11  42 

2176 

Saturn 

E. 

66  33  48 

2075 

64  42  11 

2076 

62  50  35 

2077 

60  59    1 

9080 

a  Aquilae 

E. 

105  12  36 

2666 

103  35  11 

2659 

101  57  36 

205? 

100  19  51 

9648 

25 

Pollux 

W. 

92  44  46 

2156 

94  34  20 

2162 

96  23  45 

2169 

98  13    0 

9176 

' 

Mars 

W. 

64  37  33 

2195 

66  26    8 

2201 

68  14  34 

2208 

70    2  50 

9215 

Regulus 

W. 

56  48  54 

2109 

58  39  40 

2114 

60  30  18 

2121 

62  20  45 

2128 

Autares 

K. 

44    8  38 

i£J27 

42  20  50 

2241 

40  33  24 

2258 

38  46  22 

9277 

Saturn 

E. 

51  42  25 

2101 

49  51  27 

2107 

48    0  39 

2114 

46  10    1 

9122 

a  Aquilee 

E. 

92  10  26 

2651 

90  32  40 

2657 

88  55    2 

9664 

87  17  34 

9672 

Fomalhaut 

E. 

126  21  46 

2504 

124  40  39 

2492 

122  59  15 

Cldftl 

121  17  39 

9477 

26  ,  Pollux 

W. 

107  16    2 

2225 

109    3  53 

2236 

110  51  27 

2249 

112  38  42 

9962 

Mars 

W. 

79    1    6 

2362 

80  48    2 

2272 

82  34  42 

2284 

64  21    5 

9396 

Regulus 

W. 

71  30    4 

2172 

73  19  14 

2182 

75    8    8 

2193 

76  56  46 

&»6 

Spica 

W. 

18  48  50 

2453 

20  31  10 

2419 

22  14  18 

2096 

23  57  58 

9381 

Antares 

E. 

29  59  17 

2413 

28  16    1 

2454 

26  33  43 

2502 

24  52  32 

j      9559 

Saturn 

E. 

37    0    4 

2169 

35  10  49 

2180 

33  21  52 

2192 

31  33  13 

9906 

a  AquiliB 

E. 

79  13  52 

2741 

77  38    6 

2760 

76    2  45 

2780 

74  27  51 

9802 

Fomalhaut 

E. 

112  48    6 

2470 

111    6  10 

2472 

109  24  18 

2477 

107  42  a3 

9463 

a  Pegasi 

E. 

127    0  14 

2725 

125  24    7 

2711 

123  47  42 

2700 

122  11    2 

9099 

27 

Mars 

W. 

93    8  22 

2903 

94  52  50 

2378 

96  36  56 

2394 

98  20  40 

9409 

Re^us 
Spica 

W. 

85  55  19 

2270 

87  42    2 

2284 

.89  28  25 

2299 

91  14  26 

9314 

W. 

32  39  29 

S370 

34  23  47 

2375 

36    7  57 

2382 

37  51  57 

9391 

a  Aquila? 

E. 

m  41  18 

2941 

65    9  51 

2976 

63  39    8 

3010 

62    9    8 

3050 

Fomalhaut 

E. 

99  16  23 

2529 

97  35  50 

2541 

95  55  34 

9553 

94  15  35 

9567 

a  Pegasi 

E. 

114    6    0 

2684 

112  28  59 

2688 

110  52    3 

9692 

• 

109  15  13 

9701 

28 

Mars 

W. 

106  53  41 

2491 

108  35    7 

2509 

110  16    8 

2526 

111  56  45 

9544 

Regulus 

W. 

99  58  53 

2394 

101  42  37 

2410 

103  25  57 

2427 

105    8  53 

9AAA 

Spica 

W. 

46  26  19 

2450 

48  10  43 

2402 

49  52  49 

2477 

51  34  34 

9499 

a  Aquilse 

E. 

54  52  11 

3388 

53  27  45 

3345 

52    4  25 

3408 

50  42  17 

3474 

Fomalhaut 

E. 

86    0  49 

9646 

84  22  59 

2666 

82  45  33 

2685 

81    8  33 

9705 

a  Pegasi 

E. 

101  13  55 

2750 

99  38  22 

2763 

98    3    6 

9778 

96  28    9 

9792 

29 

Reenilus 

W. 

113  37  29 

2531 

115  17  59 

2546 

116  58    5 

9566 

118  37  47 

9S84 

Spica 

W. 

59  58    4 

2570 

61  37  40 

2566 

63  16  54 

9603 

64  55  45 

9620 

Antares 

W. 

16    9  28 

3S95 

17  33  45 

3183 

19    0  14 

3101 

20  28  22 

3042 

a  Aquilfn 

E. 

44  11  58 

3697 

42  58  35 

4005 

41  47    0 

4121 

40  37  19 

4251 

Fomalhaut 

E. 

73  10  16 

2610 

71  36    1 

2883 

70    2  16 

2857 

68  29    2 

9881 

a  Pegasi 

E. 

88  38  28 

2876 

87    5  39 

2894 

85  33  13 

2913 

84    1  11 

9934 

Sun 

E. 

137  18  12 

2893 

135  45  44 

2910 

134  13  38 

S927 

132  41  54 

9944 

30 

Spica 

W. 

73    4  24 

2702 

74  41     1 

2718 

76  17  17 

9735 

77  53  11 

9:50 

Antares 

W. 

28    2    3 

291C 

29  34    2 

2909 

31    6    9 

9906 

32  38  20 

9905 

Saturn 

W. 

18  45  49 

26a> 

20  22  49 

2698 

21  59  31 

9712 

23  35  55 

2:95 

Fomalhaut 

E. 

60  50  49 

3011 

59  20  50 

3040 

57  51  27 

3069 

56  22  40 

3100 

a  Pegat$i 

E. 

76  27  28 

3039 

74  58    4 

3061 

73  29    7 

3065 

72    0  39 

3nr7 

Sun 

E. 

125    8  41 

3032 

123  39    8 

3a^ 

122    9  57 

3066 

120  41    6 

3083 

xTin. 


APRIL,  1869. 


T3 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

Star's  Nama 

P.  L. 

p.  L. 

P.  L. 

P  L 

li  :                nnd 

Midnight 

of 

XVh. 

of 

XVlUh. 

of 

XXPi. 

Of 

1^              "         " 

POBiUOD. 

. 

Diff. 
8139 

Diff. 

Dlff. 

Diff. 

24 

i  Pollux 

W. 

O           i        if 

85  25  20 

0          /        // 

87  15  20 

8143 

O          /        // 

89    5  15 

8146 

O           1        II 

90  55    4 

3153 

1  Mars 

W. 

57  21  59 

8176 

59  11    2 

8180 

60  59  59 

9184 

62  48  50 

9190 

Regulus 

w. 

49  24  38 

8093 

51  15  50 

8094 

53    6  58 

8099 

54  57  59 

9103 

Aiitares 

E. 

51  22  39 

8184 

49  33  47 

8193 

47  45    9 

3308 

45  56  45 

9314 

,  Saturn 

E. 

59    7  31 

8063 

57  16    5 

9086 

55  24  45 

8090 

53  33  31 

9096 

a  AquilsR 

E. 

98  42    1 

8645 

97    4    7 

8644 

95  26  12 

3645 

93  48  18 

9646 

25     Pollux 

W. 

100    2    3 

8184 

101  50  54 

8193 

103  39  32 

8903 

105  27  55 

9914 

•  Mars 

W. 

71  50  55 

8883 

73  38  48 

3233 

75  26  28 

2M1 

77  13  54 

9951 

ReguluR 

VV. 

64  11    2 

8136 

66    1    7 

8144 

67  50  59 

8153 

69  40  39 

9169 

Antares 

E. 

36  59  48 

8897 

35  13  44 

3331 

33  28  15 

3347 

31  43  24 

9378 

Saturn 

E. 

44  19  35 

8130 

42  29  22 

8138 

40  39  2] 

9148 

38  49  35 

9158 

a  Aquile 

E, 

85  40  17 

8683 

84    3  14 

8695 

82  26  28 

3709 

80  50    0 

9794 

Fomalhaut 

E. 

119  35  53 

8473 

117  54    0 

3469 

116  12    3 

3467 

114  30    4 

9468  \ 

1 

26 

Pollux 

W. 

114  25  38 

9275 

116  12  14 

3389 

117  58  29 

8304 

119  44  22 

1 
9330 

^  Mars 

W. 

86    7  11 

3309 

87  52  58 

3333 

89  38  26 

8335 

91  23  34 

9349 

Regius 

W. 

78  45    5 

3217 

80  33    7 

3830 

82  20  50 

8843 

84    8  14 

9356  , 

1  Spica 

W. 

25  42    0 

3371 

27  26  16 

3366 

29  10  40 

3365 

30  55    5 

9366 

'  Ajitares 

E. 

23  12  41 

8636 

21  34  22 

3710 

19  57  55 

3813 

18  23  44 

9946 

Saturn 

E. 

29  44  54 

8319 

27  56  55 

8334 

26    9  18 

8349 

24  22    4 

9366 

a  Aquilee 

E. 

72  53  26 

3836 

71  19  32 

3853 

69  46  11 

8880 

68  13  26 

8909 

Fomalhaut 

E. 

106    0  56 

8490 

104  19  29 

8499 

102  38  14 

3507 

100  57  111 

8518 

a  Pegasi 

E. 

120  34  11 

8687 

118  57  13 

8683 

117  20  10 

8681 

115  43    5 

8681 

27 

Mars 

W. 

100    4    2 

9435 

101  47    1 

3441 

103  29  38 

8458 

105  11  51 

9474 

Re^us 

W. 

93    0    5 

3330 

94  45  21 

8345 

96  30  15 

8361 

98  14  46 

9378 

Spica 

W. 

39  35  44 

9401 

41  19  17 

8418 

43    235 

8494 

44  45  36 

9436 

a  Aquilffi 

E. 

60  39  57 

3091 

59  11  37 

3135 

57  44  10 

3183 

56  17  41 

3933 

Fomalhaut 

E. 

92  35  55 

8583 

90  56  36 

3598 

89  17  38 

3614 

87  39    2 

9631 

a  Pegasi 

E. 

107  38  34 

8708 

106    2    5 

8716 

104  25  47 

8727 

102  49  43 

9739 

28 

Mars 

W. 

113  36  57 

8568 

115  16  44 

3580 

116  56    7 

8598 

118  35    5 

9616 

Regulus 

W. 

106  51  25 

9463 

108  33  32 

3478 

110  15  16 

3496 

111  56  35 

9514 

Spica 

W. 

53  15  59 

3507 

54  57    3 

8533 

56  37  45 

3538 

58  18    5 

9553 

a  AquilsB 

E. 

49  21  24 

3546 

48    1  51 

3633 

46  43  42 

3708 

45  27    3 

3797 

Fomalhaut 

E. 

79  32    0 

8784 

77  55  52 

3745 

76  20  12 

8766 

74  44  59 

9788 

a  Pegasi 

E. 

94  53  31 

3807 

93  19  12 

3834 

91  45  15 

8841 

90  11  40 

9859 

29 

Regulus 

W. 

120  17    4 

3601 

121  55  58 

8618 

123  34  28 

8636 

125  12  34 

9654 

Spica 

W. 

66  34  13 

8636 

68  12  19 

3653 

69  50    3 

3669 

71  27  25 

9686 

Aiitares 

W. 

21  57  43 

3997 

23  27  59 

8966 

24  58  54 

8948 

26  30  19 

9997 

a  Aquilffi 

E. 

39  29  41 

4393 

38  24  13 

4549 

37  21    4 

4733 

36  20  24 

4916 

Fomallmut 

E. 

66  56  19 

8905 

65  24    7 

8931 

63  52  28 

8958 

62  21  22 

9984 

a  Pegasi 

E. 

82  29  35 

8954 

80  58  24 

8974 

79  27  39 

8995 

77  57  20 

3017 

Suif 

E. 

131  10  31 

3963 

129  39  31 

8980 

128    8  53 

8997 

126  38  36 

3014 

30 

Spica 

W. 

79  28  45 

3766 

81    3  57 

8783 

82  38  48 

8798 

84  13  19 

9814 

Aiitares 

W. 

34  10  32 

3907 

35  42  42 

8911 

37  14  47 

3915 

38  46  47 

9990 

Saturn 

W. 

25  12    2 

8738 

26  47  51 

3753 

28  23  22 

8766 

29  58  35 

2780 

I  omalbaut 

E. 

54  54  30 

3132 

53  26  59 

3164 

52    0    7 

3198 

50  33  56 

3934 

a  Pegasi 

E. 

70  32  38 

3133 

69    5    7 

3158 

67  38    7 

3189 

66  11  36 

3308 

1 

E. 

119  12  36 

3101 

117  44  27 

3118 

116  16  39 

3134 

114  49  11 

3151 

.     1 

10 


T4: 


MAY,  1869. 


AT  GREENWICH  APPARENT  NOON. 


Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat, 
Sun. 
Mon. 

Tues. 


§ 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


AppoTtnt 
Right  Ascension. 


m 


2  34  43.64 
2  38  32.99 
2  42  22.92 

2  46  13.41 
2  50  4.48 
2  53  56.13 

2  57  48.36 

3  1  41.18 
3  5  34.57 

3  9  28.54 
3  13  23.09 
3  17  18.23 

3  21  13.94 
3  25  10.21 
3  29  7.05 

3  33  4.45 
3  37  2.39 
3  41  0.87 

3  44  59.89 
3  48  59.44 
3  52  59.52 

3  57  0.12 

4  1  1.23 
4  5  2.85 

4  9  4.98 
4  13  7.61 
4  17  10.71 

4  21  14.29 
4  25  18.34 
4  29  22.85 
4  33  27.82 

4  37  33.22 


Diff.  for 
1  bonr. 


H 

9.545 
9.569 
9.592 

9.616 
9.640 
9.665 

9.689 
9.713 
9.737 

9.761 
9.785 
9.809 

9.833 
9.857 
9.880 

9.903 
9.926 
9.948 

9.970 

9.992 

10.014 

10.035 
10.057 
10.078 

10.099 
10.110 
10.139 

10.159 
10.177 
10.196 
10.214 

10.232 


Apparent 
Declination. 


// 


N.15  10  18.8 
15  28  15.1 

15  45  56.2 

16  3  22.0 
16  20  32.0 
16  37  25.6 

16  54    2.5 

17  10  22.8 
17  26  26.2 

17  42  12.2 

17  57  40.4 

18  12  50.7 

18  27  42.6 
18  42  15.8 

18  56  30.1 

19  10  25.1 
19  24  0.6 
19  37  16.4 

19  50  12.3 

20  2  47.9 
20  15     3.0 

20  26  57.1 
20  38  30.1 

20  49  41.9 

21  0  32.3 
21  11     0.9 

21  21     7.7 

21  30  52.4 
21  40  14.9 
21  49  14.8 
21  57  51.9 

N.22     6     6.2 


Diff.  for 
1  boar. 


45.16 
44.53J 
43.89 

43.24 
42.57 
41.89 

41.19 
40.49 
39.77 

39.04 
38.30 
37.54 

36.77 
35.99 
35.19 

34.38 
33.57 
32.74 

31.90 
31.05 
30.18 

29.31 
28.43 
27.54 

26.64 
25.74 
24.82 

23.90 
22.96 
22.02 
21.07 

20.11 


Semi- 
diameter. 


II 


15  54-12 
15  53.88 
15  53.64 


15  53.41 
15  53.18 
15  52.95 

15  52.72 
15  52.50 
15  52.28 

15  52.07 
15  51.86 
15  51.65 

15  51.45 
15  51.25 
15  51.06 

15  50.87 
15  50.68 
15  50.50 

15  50.32 
15  50.15 
15  49.98 

15  49.81 
15  49.64 
15  49.48 

15  49.32 
15  49.16 
15  49.00 

15  48.85 
15  48.70 
15  48.55 
15  48.41 

15  48.27 


Sidereal 
Time 
of  tbo 
Semi- 
diameter 
passing 

tbe 
Merid- 
ian. 


66.08 
66.16 
66.24 

66.32 
66.40 
66.49 

66.57 
66.65 
66.73 

66.81 
66.89 
66.98 

67.06 
67.14 
67.22 

67.30 
67.38 
67.46 

67.54 
67.61 
67.69 

67.77 
67.85 
67.92 

67.99 
68.06 
68.13 

68.19 
68.25 
68.31 
68.37 

68.43 


EqnaTiou  of 

Time, 

to  be 
subtracted 

from 
Apparent 

Time. 


Diff.  for 
1  hoar. 


m       * 

3  4.21 
3  11.39 
3  18.00 

3  24.05 
3  29.53 
3  34.42 

3  38.73 
3  42.46 
3  45.61 

3  48.18 
3  50.18 
3  51.60 

3  52.45 
3  52.72 
3  52.44 

3  51.60 
3  50.22 
3  48.30 

3  45.85 
3  42.86 
3  39.34 

3  35.31 
3  30.77 
3  25.72 

3  20.16 
3  14.11 
3     7.58 


3  0.57 
2  53.10 
2  45.17 
2  36.79 

2  27.98 


0.311 
0.287 
0.264 


0.240 
0.216 
0.191 

0.167 
0.143 
0.119 

0.095 
0.071 
0.047 

0.023 
0.001 
0.024 

0.047 
0.070 
0.092 

0.114 
0.136 
0.158 

0.179 
0.201 
OJ232 

0.243 
0.263 
0.383 

0.303 
0.321 
0.340 
0.358 

0.376 


Mote.— Mean  Tfane  of  the  Scmidiameter  passing  may  be  found  by  subtracting  08.18  from  the  Sideroal  Time. 


II. 


MAY,  1869. 


T5 


AT  GREENWICH  MEAN  NOON. 

J 

« 

1 

1 

THE  SUN'S 

* 

1 

Eqnatlofi  of 

Time, 

to  be 

Sidereal 

Time 

or 

Appoycnt 
Right  Asceiuion. 

Dlff.  for 
1  hour. 

Declliiatioii. 

Dlff.  for 
1  hour. 

added  to 
Memn 
Time. 

Dlff.  for 
1  hoar. 

Right  Agcension 

of 

Mean  Sun. 

Sat. 
Mon. 

1 

2 
3 

li      m       8 

2  34  44.13 
2  38  33.50 
2  42  23.45 

9.545 
9.569 
9.592 

N.15  10  21.1 
15  28  17.5 
15  45  58.7 

45.16 
44.53 
43.89 

m       g 

3     4.23 
3  11.41 
3  18.02 

■ 
0.311 

0.287 

0.264 

h      m       8 

2  37  48.36 
2  41  44.91 
2  45  41.47 

Tues. 
Wed. 
Thur. 

4 
5 
6 

2  46  13.96 
2  50     5.04 
2  53  56.70 

9.616 
9.640 
9.665 

16     3  24.5 
16  20  34.4 
16  37  27.9 

43.24 
42.57 
41.89 

3  24.06 
3  29.54 
3  34.43 

0.240 
0.216 
0.191 

2  49  38.02 
2  53  34.58 
2  57  31.13 

Frid. 

Sat 

7 
8 
9 

2  57  48.95 

3  1  41.78 
3     5  35.18 

9.689 
9.713 
9.737 

16  54    5.0 

17  10  25.4 
17  26  28.7 

41.19 
40.49 
39.77 

3  38.74 
3  42.46 
3  45.62 

6.167 
0.143 
0.119 

3     1  27.69 
3    5  24.24 
3    9  20.80 

Mon. 

Tues. 

Wed. 

10 
11 
12 

3    9  29.16 
3  13  23.72 
3  17  18.86 

9.761 
9.785 
9.809 

17  42  14.7 

17  57  42.9 

18  12  53.1 

39.04 
38.30 
37.54 

3  48.19 
3  50.19 
3  51.60 

0.095 
0.071 
0.047 

3  13  17.35 
3  17  13.91 
3  21  10.46 

Thur. 

Frid. 

Sat 

13 
14 
15 

3  21  14.57 
3  25  10.85 
3  29    7.69 

9.a33 
9.857 

9.880 

18  27  45.0 
18  42  18.1 
18  56  32.4 

36.77 
35.99 
35.19 

3  52.45 
3  52.72 
3  52.44 

0.023 
0.001 
0.024 

3  25    7.02 
3  29    3.57 
3  33    0.13 

Sun. 
Mon. 
Tues. 

16 
17 
18 

3  33    5.09 
3  37    3.03 
3  41     1.51 

0.903 
9.926 
9.948 

19  10  27.3 
19  24    2.8 
19  37  18.5 

34.38 
33.57 
33.74 

3  51.60 
3  50.21 
3  48.29 

0.047 
0.070 
0.092 

3  36  56.69 
3  40  53.24 
3  44  49.80 

Wed. 
Thur. 
Frid. 

19 
20 
21 

3  45    0.52 
3  49    0.06 
3  53    0.13 

9.970 

9.992 

10.014 

19  50  14.3 

20  2  49.8 
20  15    4.8 

31.90 
31.05 
30.18 

3  45.83 
3  42.85 
3  39.33 

0.114 
0.136 
0.158 

3  48  46.35 
3  52  42.91 
3  56  39.46 

Sat 
Sun. 
Mon. 

22 
23 
24 

3  57    0.73 

4  1     1.82 
4    5    3.42 

10.036 
10.057 
10.078 

20  26  58.8 
20  38  31.8 
20  49  43.5 

29.31 
28.43 
27.54 

3  35.29 
3  30.76 
3  25.71 

0.179 
0.201 
0.222 

4    0  36.02 
4    4  32.58 
4     8  29.13 

Tues. 
Wed. 
Thur. 

25 
26 
27 

4    9     5.54 
4  13    8.15 
4  17  11.24 

10.099 
10.119 
10.139 

21     0  33.8 
21  11     2.3 
21  21     9.0 

26.64 
25.74 
24.82 

3  20.15 
3  14.10 
3     7.56 

0.243 
0.263 
0.283 

4  12  25.69 
4  16  22.25 
4  20  18.80 

Frid. 
Sat 
Sun. 
Mon. 

28 
29 
30 
31 

4  21  14.80 
4  25  18.84 
4  29  23.32 
4  33  28.26 

10.159 
10.177 
10.196 
10.214 

21  30  53.6 
21  40  16.0 
21  49  15.8 
21  57  52.8 

23.90 
22.96 
22.08 
21.07 

3    0.56 
2  53.08 
2  45.15 
2  36.77 

0.303 
0.321 
0.340 
0.358 

4  24  15.36 
4  28  11.92 
4  32     8.47 
4  36     5.03 

Tues. 

32 

4  37  33.63 

10.232 

N.22     6    7.0 

20.11 

2  27.96 

0.376 

4  40     1.59 

Note.— 

•TheS 

la  Noon  mi 

iy  be  aasamed  the  name  as  thf 

it  for  Apparent  Noon. 

Dlff.  for  1  hour 
+9».8565 

re 


MAY,  1869. 


III. 


AT  GREENWICH  MEAN  NOON. 


5 

a 

I 


^ 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 

21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


o 
o 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN'S 


True  LONGITUDE. 


O  /  M 

41  7  12.5 

42  5  21.0 

43  3  28.1 

44  1  83.7 

44  59  38.0 

45  57  40.9 

46  55  42.4 

47  53  42.4 

48  51  41.0 

49  49  38.2 

50  47  33.9 

51  45  28.1 

52  43  20.7 

53  41  11.7 

54  39     1.0 

55  36  48.7 

56  34  34.7 

57  32  19.2 

58  30    2.0 

59  27  43.1 

60  25  22.6 

61  23    0.7 

62  20  37.3 

63  18  12.6 

64  15  46.7 

65  13  19.6 

66  10  51.3 

67  8  22.0 

68  5  51.7 

69  3  20.6 

70  0  48.7 

70  58  16.0 


/     It 

7  10.1 

5  18.5 
3  25.5 

1  31.0 
59  35.1 

57  37.9 

55  39.3 
53  39.2 
51  37.6 

49  34.6 
47  30.2 
45  24.3 

43  16.8 
41  7.6 
38  56.7 

36  44.3 
34  30.2 
32  14.6 

29  57.2 
27  38.1 
25  17.5 

22  55.5 
20  32.0 
18     7.1 

15  41.0 
13  13.8 
10  45.4 

8  15.9 
5  45.4 
3  14.1 
0  42.1 

58  9.3 


Diff.  for 
1  hour. 


45.38 
45.32 
45.26 

45.21 
45.15 
45.09 

45.03 
44.97 
44.91 

44.85 
44.79 
44.72 

44.66 
44.59 
44.52 

44.45 
44.38 
44.32 

44.25 
44.18 
44.12 

44.06 
44.00 
43.94 

43.89 
43.84 
43.80 

43.76 
43.72 
43.69 
43.65 


143.62 


LATITUDE 


// 


+0.25 

0.13 

+0.01 

—0.12 
0.25 
0.37 

0.47 
0.54 
0.58 

0.59 
0.57 
0.52 

0.44 
0.34 
0.22 

—0.10 

+0.03 

0.16 

0.29 
0.40 
0.49 

0.56 
0.60 
0.61 

0.59 
0.53 
0.44 

0.35 

0.23 

+0.10 

—0.03 

—0.16 


LogRrithm 

of  the 

BadlQB  Vector 

of  the 

Earth. 


0.0035730 
.0036823 
.0037905 

.0038976 
.0040035 
.0041080 

.0042111 
.0043125 
.0044120 

.0045095 
.0046051 
.0046988 

.0047906 
.0048805 
.0049684 

.0050544 
.0051386 
.0052211 

.0053022 
.0053819 
.0054602 

.0055374 
.0056134 
.0056882 

.0057619 
.0058:M5 
.0059060 

.0059764 
.0060457 
.0061137 
.0061802 

0.0062451 


Diff.  for 
1  hour. 


45.7 
45.3 

44.8 

44.3 
43.8 
43.2 

42.5 
41.8 
41.0 

40.2 
39.4 
38.6 

37.8 
37.0 
36.2 

35.4 
34.7 
34.0 

33.4 
32.9 
32.4 

31.9 
31.4 
30.9 

30.4 
30.0 
29.6 

29.1 
28.6 
28.0 
27.4 

26.7 


Mean  Time 

of 
Sidereal  Oh. 


h     m        s 

21  18  41.58 
21  14  45.67 
21  10  49.76 

21  6  53.86 
21  2  57.96 
20  59  2.05 

20  55  6.14 
20  51  10*22 
20  47  14.31 

20  43  18.40 
20  39  22.49 
20  35  26.58 

20  31  30.67 
20  27  34.76 
20  23  38.85 

20  19  42.95 
20  15  47.04 
20  11  51.13 

20  7  55.22 
20  3  59.31 
20  0  3.40 

19  56  7.49 
19  52  11.58 
19  48  15.67 

19  44  19.76 
19  40  23.85 
19  36  27.94 

19  32  32.02 
19  28  36.11 
19  24  40.20 
19  20  44.29 

19  16  48.38 


Note  :  A  corresponda  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  Jmiiary  Od. 


Diff.  for  1  honr 
— 9".830 


IV. 


MAY,  1869. 


TT 


GREENWICH  MEAN  TIME. 

1 

THE  MOON'S 

8EMIDIAMETER. 

HORIZONTAI 

.    PARALLAX. 

MXRIDIAR    PASSAGE. 

1 

ACE. 

Noon. 

Midnight 

Koon. 

Diff.  for 
1  hoar. 

Midnight 

Diff.  for 
1  hoar. 

Diff.  for 
1  hoar. 

1 

2 
3 

15  17.0 
15    5.9 
14  57.1 

15  1L2 
15     1.2 
14  53.8 

55  58!8 
55  17.9 
54  45.9 

-1.86 
3.53 
1.14 

55  37.4 
55    0.7 
54  33.5 

-1.70 
1.34 
0.93 

h       m 

17  13.1 

18  1.9 

18  48.4 

m 
2.08 

1.98 

1.89 

d 

19.4 
20.4 
21.4 

4 
5 

6 

14  51.1 

14  47.8 
14  47.2 

14  49.1 
14  47.2 
14  47.8 

54  23.6 
54  11.5 
54    9.3 

0-71 
-0.29 
40.10 

54  16.3 
54     9.2 
54  11.7 

0.50 
-0.09 
40.28 

19  32.9 

20  16.0 
20  58.2 

1.82 
1.76 
1.75 

22.4 
23.4 
24.4 

7 
8 
9 

14  49.1 
14  53.1 

14  58.8 

14  50.8 

14  55.7 

15  2.1 

54  16.2 
54  30.9 
54  51.8 

0.46 
0.75 
0.98 

54  22.6 

54  40.7 

55  4.2 

0.62 
0.87 
1.07 

21  40.3 

22  23.1 

23  7.3 

1.77 
1.81 

1.88 

25.4 
26.4 
27.4 

10 
11 
12 

15    5.7 
15  13.6 
15  21.8 

15    9.6 
15  17.6 
15  25.9 

55  17.4 

55  46.2 

56  16.3 

1.14 
1.24 
1.27 

55  31.5 

56  1.1 
56  31.6 

1.20 
1.26 
1.27 

23  53.4 

6 
0  42.0 

1.97 
2.08 

28.4 

29.4 

0.8 

13 
14 
15 

15  30.1 
15  38.3 
15  46.1 

15  34.2 
15  42.2 
15  49.9 

56  46;9 

57  16.8 
57  45.6 

1.27 
1.23 
1.17 

57    2.0 
57  31.4 
57  59.5 

1.25 
1.20 
1.13 

1  33.3 

2  26.9 

3  22.3 

2.19 
2.28 
2.33 

1.8 

2.8 
3.8 

16 
17 
18 

15  53.5 

16  0.4 
16    6.6 

15  57.0 

16  3.6 
16    9.3 

58  12.9 

58  38.1 

59  0.8 

1.10 
1.00 
0.88 

58  25.8 

58  49.8 

59  10.9 

1.05 
0.95 
0.80 

4  18.3 

5  14.1 

6  8.9 

2.34 
2.30 
2.25 

4.8 
5.8 
6.8 

19 
20 
21 

16  11.8 
16  15.7 
16  17.8 

16  13.9 
16  17.0 
16  17.9 

59  20.0 
59  34.3 
59  41.9 

0.71 

0.47 

+0.15 

59  27.9 
59  39.0 
59  42.6 

0.60 
+0.32 
-0.04 

7    2.4 

7  54.8 

8  46.8 

2.20 
2.17 
2.16 

7.8 
8.8 
9.8 

22 
23 
24 

16  17.5 
16  14.6 
16    8.9 

16  16.4 
16  12.1 
16    5.0 

59  40.9 
59  30.2 
59    9.2 

-0.24 
0.66 
1.08 

59  36.8 
59  21.0 
58  55.1 

0.45 
0.87 
1.27 

9  38.8 

10  31.5 

11  25.3 

2.18 
2.22 
2.26 

10.8 
11.8 
12.8 

25 
26 
27 

16    0.6 
15  50.3 
15  38.7 

15  55.6 
15  44.6 
15  32.7 

58  38.9 
58     1.0 
57  18.5 

1.44 
1.70 
1.82 

58  20.7 
57  40.1 
56  56.5 

1.58 

1.78 
1.83 

12  20.0 

13  15.0 

14  9.6 

2.29 
2.29 
2.25 

13.8 

14.8 
15.8 

28 
29 
30 
31 

15  26.8 
15  15.4 
15    5.4 
14  57.4 

15  21.0 
15  10.2 
15     1.1 
14  54.3 

56  34.7 
55  52.9 
55  16.3 
54  46.9 

1.80 
1.65 
1.39 
1.04 

56  13.3 
55  33.8 
55    0.5 
54  35.5 

1.74 
1.53 
1.23 

0.85 

15    2.7 

15  53.6 

16  41.9 

17  27.8 

2.17 
2.07 
1.96 
1.86 

16.8 
17.8 

18.8 
19.8 

32 

14  51.9 

14  50.2 

54  26.5 

-0.65 

54  20.0 

-0.43 

18  11.6 

1.79 

20.8 

T8 


MAY,  1869. 


V< 


GREENWICH  MEAN  TIME. 

.THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascennon. 

Diff. 
for  1  m. 

Decliimtion. 

Diif. 
for  1  m. 

Boor. 

Right  AiioeiuloD. 

Diff. 
for  1  m. 

DecUoation. 

Diff. 
for  1  ni. 

SATURDAY  1. 

MONDAY  3. 

0 

h     m     ■ 

19  15  41.39 

■ 
9.S399 

S.20  12    6.7 

lUi60 

0 

h     m      8 

20  59    0.00 

■ 
9.0633 

S.17    8    3.6 

It 
5.888 

1 

19  17  55.64 

8.3357 

20  10  30.0 

1.663 

1 

21    1    3.70 

9.0599 

17    2    9.3 

5.948 

2 

19  20    9.68 

3.3:^33 

20    8  47.1 

1.766 

2 

21    3    7.1! » 

3.0564 

16  56  10.0 

6.0L5 

3 

19  22  23.52 

3.3390 

20    6  58.1 

1.8C9 

3 

21    5  10.4/ 

3.0538 

16  50    7.5 

6.088 

4 

19  24  37.16 

9.33S5 

20    5    2.8 

1.973 

4 

21    7  13.53 

3.0493 

10  44    0.0 

6.161 

5 

19  26  50.58 

3.ifi220 

20    3    1.4 

8.074 

5 

21    9  16.38 

9.0457 

10  37  48.2 

6i233 

6 

19  29    3.80 

3.3185 

20    0  53.9 

8.176 

6 

21  11  19.02 

3.0423 

10  31  32.2 

6.309 

7 

19  31  1(5.80 

3.3J50 

19  58  40.3 

3.377 

7 

21  13  21.45 

3.0388 

16  25  11.9 

6.371 

8 

19  33  29.60 

3J)115 

19  56  20.7 

9.376 

8 

21  15  23.68 

9.0353 

16  18  47.5 

6.443 

9 

19  a5  42.18 

9.3079 

19  53  55.2 

8.474 

9 

21  17  25.69 

9.0318 

16  12  18.8 

6..M3 

10 

19  37  54.55 

3.9043 

19  51  23.8 

3.574 

10 

21  19  27.50 

9.0384 

16    5  46.1 

6.578 

11 

19  40    6.70 

3.9008 

19  48  46.4 

8.673 

11 

21  21  29.10 

3.0350 

15  59    9.3 

6.647 

12 

19  42  18.64 

3.1971 

19  46    3.1 

8.771 

12 

21  23  30.50 

3.0317 

15  52  28.5 

6.713 

Vi 

19  44  30.35 

8.1934 

19  43  13.9 

8.868 

13 

21  25  31.70 

9.0183 

15  45  43.7 

6.780 

14 

19  46  41.85 

3.1899 

19  40  18.9 

3.964 

14 

21  27  32.70 

9.0150 

15  38  54.9 

6.847 

15 

19  48  5.3.14 

3.1863 

19  37  18.2 

3.059 

15 

21  29  33.50 

3.0117 

15  32    2.1 

6J)i9 

10 

19  51    4.20 

3.1 835 

19  34  11.8 

3.154 

16 

21  31  34.10 

3.0083 

15  25    5.4 

6.977 

17 

1!>  53  15.04 

3.1788 

19  30  59.7 

3.349 

17 

21  133  Si.50 

8.0049 

15  18    4.9 

7.040 

18 

19  55  25.66 

3.1751 

19  27  41.9 

3.344 

18 

21  35  34.72 

3.0034 

15  11    0.6 

7.t03 

19 

19  57  36.05 

9.1713 

19  24  18.4 

3.438 

19 

21  37  34.74 

1.9989 

15    3  52.5 

7.167 

20 

19  59  46.22 

3.1677 

19  20  49.4 

3.530 

20 

21  39  34.57 

li)956 

14  56  40.0 

7.938 

21 

20    1  50.17 

3.1640 

19  17  14.8 

3.699 

21 

21  41  34.21 

1.9934 

14  49  25.1 

7.989 

22 

20    4    5.90 

3.1603 

19  13  34.7 

3.714 

22 

21  43  33.06 

1.9693 

14  42    5.9 

7A'»0 

23 

20    6  15.40 

,     3.1565 

S.  19    9  49.1 

3.805 

23 

21  45  32i)3 

1.9863 

S.  14  34  43.1 

7.410 

SI 

INDA1 

f  2. 

TUESDAY  4. 

0 

20    8  24.68 

3.1598 

S.  19    5  58.1 

3.895 

0 

21  47  32.02 

1.9833 

S.  14  27  16.71 

7.470 

1 

20  10  33.73 

9.1490 

19    2    1.7 

3.985 

1 

21  49  30.92 

1.9803 

14  19  40.7 

7.589 

2 

20  12  42.56 

9.1459 

18  57  59.9 

4.orj 

2 

21  51  29.64 

1.9773 

14  12  13.2 

7.,588 

3 

20  14  51.16 

3.1415 

18  53  52.9 

4.163 

3 

21  53  28.19 

1.9743 

14    4  3().2 

7.645 

4 

20  16  59.54 

9.1377 

18  49  40.5 

4.351 

4 

21  55  26.50 

1.9713 

13  50  55.8 

7.703 

5 

20  19    7.69 

3.1340 

18  45  22.8 

4.339 

5 

21  57  24.75 

1.9684 

13  49  12.0 

7.758 

6 

20  21  15.62 

9.1303 

18  41    0.0 

4.433 

6 

21  59  22.77 

1.9657 

13  41  24.8 

7.815 

7 

20  23  23.32 

9.1365 

18  36  32.0 

4.509 

7 

22    1  20.63 

1.9639 

13  33  34.2 

7.871 

8 

20  25  30.80 

9.1897 

18  31  58.9 

4.594 

8 

22    3  18.32 

1.9601 

13  25  40.3 

7.935 

9 

20  27  38.04 

3.1188 

18  27  20.7 

4.676 

9 

22    5  15.84 

1J)573 

13  17  43.2 

7.978 

10 

20  29  45.06 

3.1159 

18  22  37.4 

4.763 

10 

22    7  13.20 

1.9546 

13    9  42.9 

8Un3 

11 

20  31  51.87 

9.1115 

18  17  49.1 

4.846 

11 

22    9  10.39 

1.9518 

13    1  39.4 

8.08& 

12 

20  33  58.44 

9.1077 

18  12  55.9 

4.927 

12 

22  11    7.42 

1.9493 

12  53  32.7 

8.138 

13 

20  36    4.79 

9.1040 

18    7  57.8 

5.010 

13 

22  13    4.29 

1.9466 

12  45  22.9 

8.189 

14 

20  38  10.92 

9.1002 

18    2  54.7 

5.092 

14 

22  15    1.01 

1.9441 

12  37  10.0 

8.341 

15 

20  40  16.82 

3.0965 

17  57  46.7 

5.173 

15 

22  10  57.58 

1.9416 

12  28  54.0 

8.993 

10 

20  42  22.50 

3.0938 

17  52  34.0 

5J358 

1(» 

22  18  54.00 

1.9391 

12  20  35.0 

8J>13 

17 

20  44  27.96 

9.0893 

17  47  16.5 

5.331 

17 

22  20  50.27 

1.936C 

12  12  13.0 

8.391 

18 

20  46  33.20 

s.oaM 

17  41  54.3 

5.410 

18 

22  22  46.31) 

1.9343 

12    3  48.1 

8.439 

19 

20  48  38.21 

3.0817 

17  36  27.3 

5.488 

19 

22  24  42.37 

1.9318 

11  55  20.3 

8.488 

20 

20  50  43.01 

3.0779 

17  30  55.7 

5«V)5 

20 

22  26  38.21 

1.939-1 

11  46  49.5 

8.537 

21 

20  52  47.58 

3.0744 

17  25  19.5 

5UM2 

21 

22  28  3:}.90 

1.9370 

11  38  15.9 

8.583 

22 

20  54  51.94 

3.0708 

17  19  38.7 

5.718 

22 

22  30  29.45 

1.9348 

11  29  39.5 

HJjaa 

23 

20  56  56.08 

8.0673 

17  13  53.4 

5.793 

23 

22  32  24.88 

1.9937 

11  21    0.4 

ajuh 

24 

20  59    0.00 

3.0635 

S.17    8    3.6 

5.868 

24 

22  34  20.17 

1.9304 

S.  11  12  18.5 

&72i 

VI. 
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GREENWICH  MEAN  TIME. 

* 

* 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Afceiulon. 

DIff. 
fori  m. 

DecUnatioo. 

Diff. 
for  Int. 

Hoar. 

Right  Ascomlon. 

Dm. 

for  1  m. 

Declination. 

Diflr. 

for  1  m. 

WEI 

)NESI 

)AY  5. 

FRIDAY  7. 

0 

h     m     i 

22  34  20.17 

a 

8.11*"  12  18.5 

It 
8.731 

0 

h    m      ■ 

0    4  48.86 

8 

1.8667 

S.  3  32    5.8    100238 
3  21  50.9    100257 

1 

22  36  15.33 

1.9183 

11    3  33.9 

8.766 

1 

0    6  40.86 

1.6667 

2 

22  38  10.36 

1.9163 

10  54  46.6 

8.610 

2 

0    8  32.87 

1.8669 

3   11  35.0     10.374 

3 

22  40    5J27 

1.9141 

10  45  56.7 

6.853 

3 

0  10  24.89 

1.8671 

3      1   18.0     100293 

4 

22  42    0.05 

10)121 

10  37    4.2 

8.897 

4 

0  12  16.92 

1.8673 

2  51     0.0,   10J07 

5 

22  43  54.72 

1.9103 

10  28    9.1 

8.939 

5 

0  14    8.95 

1.8673 

2  40  41.2    100X23 

6 

22  45  49i27 

1.9083 

10  19  11.5 

8.983 

6 

0  16    1.00 

1.8676 

2  30  21.4i  lo.-w 

7 

22  47  43.70 

10)063 

10  10  11.3 

9.033 

7 

0  17  5a06 

1.6679 

2  20    0.7|   10.359 

8 

22  49  38.02 

1.9044 

10    1    8.7 

9.063 

8 

0  19  45.15 

10)683 

2    9  39Ji,  10.385 

9 

22  51  32J23 

1.9036 

9  52    3.7 

9.103 

9 

0  21  37.26 

1.6667 

1  59  16.9   ioor76 

10 

22  53  26.33 

1.9006 

9  42  56.3 

9.143 

10 

0  23  29.39 

1.8691 

1  48  53.8;  10.391 

11 

22  55  20.33 

1.8993 

9  33  46.5 

9.183 

11 

0  25  21.55 

1.8697 

1  38  30.0   10.403 

12 

22  57  14J23 

1.8975 

9  24  34.3 

90fifi2 

12 

0  27  13.75 

1.6703 

1  28    5.5    10.413 

13 

22  59    8.03 

10)958 

9  15  19.8 

9J960 

13 

0  29    5.97 

1.6707 

1   17  40.4     10.434 

14 

23    1    1.73 

1.8943 

9    6    3.1 

9.397 

14 

0  30  58.23 

1.8714 

1      7  14.6     10.435 

15 

23    2  55.33 

1.8926 

8  56  44.2 

9.333 

15 

0  32  50.54 

1.8722 

0  56  48.2   10.444 

ir> 

23    4  48.84 

1.8911 

8  47  23.1 

9.370 

16 

0  34  42.89 

1.8736 

0  46  21.3    10.458 

17 

23    6  42.26 

1.8897 

8  37  59.8 

9.407 

17 

0  36  35.28 

1.6736 

0  35  53.9    10.461 

18 

23    8  35.60 

10)883 

8  28  34.3 

9.443 

18 

0  38  27.72 

1.6744 

0  25  26.0    10.469 

19 

23  10  28.85 

1.8868 

8  19    6.8 

9.476 

19 

0  40  20.21 

1.6753 

0  14  57.6    10.477 

20 

23  12  22.02 

1.88S5 

8    9  37.2 

9.510 

20 

0  42  12.75 

1.6763 

S.  0    4  28.8 

10.483    1 

21 

23  14  15.11 

1.8642 

8    0    5.6 

9.544 

21 

0  44    5.35 

1.8773 

N.  0    6    0.3    10.468  II 

22 

23  16    8.13 

1.8830 

7  50  31.9 

9.576 

22 

0  45  58.01 

1.8783 

0  16  29.7 

10.498 

23 

23  18    1.07 

1.8817 

S.  7  40  56.3 

9.609 

23 

0  47  50.73 

1.8793 

N.  0  26  59.4 

10.497 

' 

THl 

JRSDj 

VY  6. 

SAT 

rURDi 

VY  8. 

0 

23  19  53.94 

1.8807 

S.  7  31  18.8 

9.641 

0 

0  49  43.52 

1.8804 

N.  0  37  29.31  looioi 

1 

23  21  46.75 

1.8796 

7  21  39.4 

9.673 

1 

0  51  36.38 

1.8615 

0  47  59.5 

10.505 

2 

23  23  39.49 

1.8784 

7  11  58.1 

9.704 

2 

0  53  29.30 

1.6827 

0  58  29.9 

10.506 

3 

23  25  32.16 

1.8773 

7    2  15.0 

9.733 

3 

0  55  22.30 

1.8839 

1    9    0.4 

10.508 

4 

23  27  24.77 

1.8764 

6  52  30.1 

9.763 

4 

0  57  15.37 

1.6658 

1  19  30.9 

10.509 

5 

23  29  17.33 

1.8756 

6  42  43.4 

9.793 

5 

0  59    8.53 

1.8867 

1  30    1.5 

10.511 

6 

23  31    9.84 

1.8747 

6  32  55.0 

9.831 

6 

1     1    1.77 

1.8880 

1  40  32.2 

10.511 

7 

23  33    2.29 

1.8738 

6  23    4.9 

9.849 

7 

1    2  55.09 

1.6894 

1  51    2.8 

10.510 

8 

23  34  54.70 

1.873] 

6  13  13.1 

9.677 

8 

1    4  48.50 

1.8910 

2    1  33.4 

10.506 

9 

23  36  47.06 

1.8733 

6    3  19.7 

9.903 

9 

1    6  42.01 

1.6936 

2  12    3.8 

10.506 

10 

23  38  39.37 

1.6716 

5  53  24.7 

90UO 

10 

1    8  35.61 

1.8941 

2  22  34.1 

10.504 

11 

23  40  31.65 

1.8710 

5  43  28.1 

9.956 

11 

1  10  29.30 

1.8957 

2  33    4.3 

10.501 

12 

23  42  23.89 

1.6703 

5  33  30.0 

9.981 

12 

1  12  23.09 

1.8973 

2  43  34.2 

10.496 

13 

23  44  16.09 

1.8696 

5  23  30.4 

10.005 

13 

1  14  16.98 

1.8991 

2  54    3.8 

10.491 

14 

23  46    8.26 

10)693 

5  13  29.4 

10.039 

14 

1  16  10.98 

1.9009 

3    4  33.1 

10.486 

15 

23  48    0.41 

1.8688 

5    3  26.9 

10.053 

15 

1  18    5.09 

1.9037 

3  15    2.1 

10.480 

16 

23  49  52.52 

1.6683 

4  53  23.0 

10.076 

16 

1  19  59.31 

1.9045 

3  25  30.7 

10.473 

17 

23  51  44.61 

1.8681 

4  43  17.8 

10.098 

17 

1  21  53.63 

1.9063 

3  35  58.9 

10.466 

18 

23  53  36.69 

1.8678 

4  33  11.2 

10.121 

18 

1  23  48.07 

1.9083 

3  46  26.6 

10.458 

19 

23  55  28.75 

1.8675 

4  23    3.3 

10.143 

19 

1  25  42.63 

1.9104 

3  56  53.8 

10.446 

20 

23  57  20.79 

1.867S 

4  12  54.2 

10.163 

20 

1  27  37.32 

1.9127 

4    7  20.4 

10.437 

21 

23  59  12.82 

1.8671 

4    2  43.8 

10.19 

21 

1  29  32.12 

1.9144 

4  17  46.3 

10.437 

22 

.  0    1    4.84 

1.6669 

3  52  32.2 

10^203 

22 

1  31  27.05 

1.9167 

4  28  11.7 

10.417 

23 

0    2  5a85 

1.8666 

3  42  19.5 

100230 

23 

1  33  22.12 

1.9168 

4  38  36.4 

10.405 

24 

0    4  48.86 

1.8667 

S.  3  32    5.8 

10.336 

24 

1  35  17.31 

1.9310 

N.  4  49    0.3 

10.398 

80 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Ucnir. 

Right  Asoonslon. 

Diir. 

for  1  m. 

Declination. 

Diff. 

for  1  m. 

Hour. 

Right  Awseiuion. 

Diff. 
for  1  m. 

Deelinatlon. 

Diff. 
for  i  la. 

SUNDAY  9. 

TUESDAY  11. 

h    m      8 

8 

«,     P      '      " 

// 

h    m      i 

8 

0          '          II             "           II 

0 

1  35  17.31 

i.fi9I0 

N.  4  49    0.3 

10.399 

0 

3  10  49.57 

9.0734 

N.12  38  25.3 

6.844    1 

1 

1  37  12.64 

1.9S39 

4  59  23.4 

10.378 

1 

3  12  54.09 

9.0773 

12  47  14,4     8.792 

2 

1  39    8.10 

lJ«5a 

5    9  45.7 

10w«5 

2 

3  14  58.85 

3.0893 

12  56    0.3,    8.:37 

3 

1  41    3.71 

1.9980 

5  20    7.2 

10.350 

3 

3  17    3.85 

9.0853 

13    4  42.8     8418] 

4 

1  42  59.46 

1.9303 

5  30  27.7 

10.334 

4 

3  19    9.09 

9.0893 

13  13  22.0 

8.625 

5 

1  4r  55.35 

ijoxn 

5  40  47.3 

10.318 

5 

3  21  14.57 

9.0933 

13  21  57.8 

8.508 

6 

1  46  51.39 

1.93&d 

5  51    5.9 

10.303 

6 

3  23  20.29 

S.0974 

13  30  30.2 

8.510 

7 

1  48  47.58 

1.9377 

6    1  23.5 

10.384 

7 

3  25  26.26 

2.1014 

13  38  59.0 

8.451 

8 

1  50  43.92 

1.9403 

•  6  11  40.0 

10JS65 

8 

.3  27  32.46 

2.1054 

13  47  24.3 

8.391 

9 

1  52  40.42 

1.9430 

6  21  55.3 

10J345 

9 

3  29  38.91 

2.1096 

13  55  45.9 

6.33U 

10 

1  54  37.08 

1.9456 

6  32    9.4 

10i235 

10 

3  31  45.61 

2.1137 

14     4     3.9      6.368 

11 

1  56  33.89 

1.9483 

6  42  22.3 

10.305 

11 

3  33  52.55 

2.1177 

14   12  18.1,      8.904 

12 

1  58  30.87 

1.9511 

6  52  34.0 

10.183 

12 

3  35  59.74 

9.1218 

14  20  28.4     8.140 

13 

2    0  28.02 

1.9538 

7    2  44.3 

10.160 

13 

3  38    7.17 

2.1260 

14  28  34.9     8.077 

14 

2    2  25.33 

1.9566 

7  12  53.2 

10.137 

14 

3  40  14.86 

2.1303 

14  36  37.6 

8.012 

15 

2    4  22.81 

1.9595 

7  23    0.7 

10.1  IS 

15 

3  42  22.80 

2.1344 

14  44  36.3 

7.945 

16 

2    6  20.47 

1.9634 

7  33    6.7 

10U)88 

16 

3  44  30.99 

2.1365 

14  52  31.0 

7.877 

17 

2    8  18.30 

1.9653 

7  43  11.3 

10.063 

17 

3  46  39.42 

2.1437 

15     0  21.5      7.808  II 

18 

2  10  16.30 

1.9683 

7  53  14.3 

10.036 

18 

3  48  48.11 

2.1460 

15    8    7.9 

7.T39 

19 

2  12  14.49 

1.9713 

8    3  15.6 

10.008 

19 

3  50  57.05 

2.1511 

15  15  50.2 

7.659 

20 

2  14  12.86 

1.9743 

8  13  15.3 

9.98) 

20 

3  53    6.24 

2.1552 

15  23  28.2 

7.597 

21 

2  16  11.41 

1.9774 

8  23  13.3 

9.953 

21 

3  55  15.68 

2.1594 

15  31    1.8 

7.504 

22 

2  18  10.15 

1.9805 

8  33    9.5 

9.923 

22 

3  57  25.37 

2.1637 

15  38  31.1 

7.451 

23 

2  20    9.07 

1.9837 

N.  8  43    4.0 

9.891 

23 

3  59  .35.32 

2.1678 

N.15  45  55i) 

7.377 

• 

MO 

>NDA^ 

'  10. 

WED 

NESD 

AY  12. 

0 

2  22    8.19 

1.9870 

N.  8  52  56.4 

9.858 

0 

4     1  45.51 

2.1720 

N.15  53  16.3 

7.309 

1 

2  24    7.51 

1.9903 

9    2  47.0 

9.827 

1 

4    3  55.96 

2.1709 

16    0  32.1 

7.296 

2 

2  26    7.01 

1.9933 

9  12  35.7 

9.794 

2 

4    6    6.65 

2.1804 

16    7  43.4 

7.150 

3 

2  28    6.71 

1.9967 

9  22  22.3 

9.764 

3 

4    8  17.61 

2.1847 

16  14  50.1 

7.0T2 

4 

2  30    6.62 

9.0009 

9  32    7.0 

9.727 

4 

4  10  28.82 

2.1888 

16  21  52.0 

6.992 

5 

2  32    6.73 

2.0035 

9  41  49.5 

9.690 

5 

4  12  40.27 

2.1929 

16  28  49J2 

6i)12 

6 

2  34    7.04 

9.0068 

9  51  29.8 

9.653 

6 

4  14  51.97 

2.1971 

16  35  41.5 

6.832 

7 

2  36    7.55 

9.0103 

10    1    7.9 

9.617 

7 

4  17    3.92 

2.9013 

16  42  29.0     6.750   1 

8 

2  38    8^ 

9.0138 

10  10  43.8 

9.578 

8 

4  19  16.13 

2.2056 

16  49  11.5 

6.668 

9 

2  40    9.20 

9.0173 

10  20  17.3 

9.538 

9 

4  21  28.59 

2.2097 

16  55  49.1 

6Ji^ 

10 

2  42  10.35 

9.0909 

10  29  48.4 

9.498 

10 

4  23  41.29 

2.2138 

17    2  21.6 

6.50a 

11 

2  44  11.71 

9.0344 

10  39  17.1 

9.458 

11 

4  25  54.24 

2J3179 

17    8  49.1 

6.415 

12 

2  46  13^28 

9.0360 

10  48  4:3.4 

9.418 

12 

4  28    7.44 

2.2SW 

17  15  11.4      6.398 

13 

9  48  15.07 

9.0317 

10  58    7.2 

9.374 

13 

4  30  20.88 

2J3361 

17  21  28.5;    6iM3 

14 

^  50  17.08 

9.0354 

11    7  28.3 

9.339 

14 

4  32  34.57 

9J3303 

17  27  40  4     6.153 
17  33  46.91    6.064 

15 

2  52  19.31 

9.0390 

11  16  46.7 

9.385 

15 

4  34  48.51 

2.2343 

16 

2  54  21.76 

2.043; 

11  26    2.5 

9.340 

16 

4  37    2.69 

2.2383 

17  39  48.1     5J>74 

17 

2  56  24.43 

2.0465 

11  35  15.5 

9.193 

17 

4  39  17.11 

2.2434 

17  45  43.8     5.863 

18 

2  58  27.34 

9.0503 

11  44  25.7 

9.147 

18 

4  41  31.78 

2.2464 

17  51  34.1 

5.:98 

19 

3    0  30.47 

2.0540 

11  53  33.1 

9.100 

19 

4  43  46.68 

2.2504 

17  57  18.9 

5.700 

20 

3    2  33.8-2 

9.0578 

12    2  37.7 

3.051 

20 

4  46    183 

2.2544 

18    2  58.1 

5.607 

21 

3    4  37.41 

2.0633 

12  11  39.2 

9.000 

21 

4  48  17.21 

2.2563 

18    8  31.7 

5.519 

22 

3    6  41.23 

2.0656 

12  20  37.7 

8.949 

22 

4  50  32.83 

2.3623 

18  13  596;    5.417 

23 

3    8  45.28 

9.0685 

12  29  33.1 

8.897 

23 

4  52  4869 

2.3662 

18  19  21.7     3.a»i 

24 

3  IV  49.57 

2.0734 

N.12  38  25.3 

8.844 

24 

4  55    4.77 

;;J2T00 

NIR24  38.1     .S.9S5 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ateenslon. 


ma. 

for  1  m. 
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for  1  m. 
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THURSDAY  13. 


4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


m 
55 
57 
59 
1 
4 
6 
8 
11 
13 
15 
17 
20 
22 
24 
27 
29 
31 
34 
36 
38 
41 
43 
45 
48 


4.77 
21.09 
37.64 
54.41 
11.41 
28.64 
46.08 

3.75 
21.63 
39.73 
58.04 
16^ 
35.29 
54.23 
13.36 
32.70 
52JM 
11.97 
31.89 
52.00 
12.30 
32.78 
53.44 
14.27 


3.9700  N. 

8.S739 

SJ3777 

9.sai4 

9.3889 
3J9996 
3.3963 
3J3908 
3.3034| 
83)69 
3.3104 
3.3139 
3.3173 
3.3906 
9.3341 
8.3973 
3.3304 
3.3336 
3.3368 
3.3398 
9.3438 
3.3458 
8.3487 


N. 


O  i  It 

8  24  38.1 
8  29  48.7 
8  34  53.4 
8  39  52.2 
8  44  45.0 
8  49  31.8 
8  54  12.5 


8 
9 


58 
3 
7 
11 
9  16 
9  20 
9  24 


9 
9 


47.1 

15.6 

37.9 

53.9 

3.5 

6.8 

3.8 


9  27  54.31 
9  31  38.4 
9  35  15.9 
9  38  46.9 
9  42  11.3 
9  45  29.1 
9  48  40.2 
9  51  44.6 
9  54  42.2 
9  57  33.0 


FRIDAY  14. 


5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 


50 

52 

55 

57 

0 

2 

4 

7 

9 

11 

14 

16 


6 
6 
6 
6 


6  18 
6  21 
23 
26 
28 
30 
633 
635 
638 
6  40 
6  42 
6  45 
6  47 


35.28 
56.46 
17.81 
39.32 

1.00 
22.82 
44.80 

6.93 
29.21 
51.63 
14.19 
36.88 
59.71 
22.67 
45.74 

8.94 
32J25 
55.68 
19.21 
42.85 

6.59 
30.42 
54.34 
18.36 
42.46 


8.3516 

3.3544 

3.3579 

8.3599 

3.3635 

8.3650 

3.3676 

3J701 

8.3735 

8.3748 

3J771 

3.3793 

3.3816 

3.3836 

8.3856 

3.3876 

3.3895 

8.3913 

3.3991 

3.39481 

3.3964 

3.3979 

3.3995 

3.4010 

3.4033 


N.20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

N.20 


0  17.01 
2  54.2 
5  24.5 
7  47.9 
10  4.3 
12  13.7 

14  lai 

16  11.5 

17  59.8 
19  41.0 

21  15.0 

22  41.9 
24  1.6 

14.1 
19.4 
17.4 
8.1 
51.5 
29  27.6 

29  56.4 

30  17.8 
30  31.8 
30  38.5 
30  37.8 
30  29.6 


25 
26 
27 

28 

28 


5J935 
5.198 
5.099 

ijoao 

4.830 
4.739 
4J6Q8 
4.536 
4.493 
4.319 
4J913 
4.107 
4.009 
3.896 
3.788 
3.680 
3.571 
3.469 
3.359 
3JM1 
3.199 
3.017 
9.903 
9.790 


3.677 
SJS69 
3.447 
3.333 
8J915 
3.098 
1.989 
1.864 
1.746 
1.697 
1.508 
1.388 
1J368 
1.148 
1.038 
0.906 
0.784 
0.669 
0.540 
0.418 
0J395 
0.179 
0.050 
0.074 
0.198 


Right  AMeiudon. 


Diff. 
for  1  m. 
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DiflT. 
for  1  m. 
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SATURDAY  15. 


h    m 

6  47 
6  50 
6  52 
6  54 
6  57 
6  59 
2 
4 
6 
9 
11 
14 
16 
19 
21 
23 
26 
28 
31 
33 
35 
38 
40 
43 


7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


42.46 

6.64 
30.90 
55.22 
19.62 
44.08 

8.60 
33.17 
57.80 
22.47 
47.19 
11.94 
36.74 

1.57 
2a42 
51.29 
16.18 
41.09 

6.01 
30.94 
55.87 
20.80 
45.72 
10.64 


I 

3.4083 
3.4037 
8.4048 
8.4060 
3.4079 
3.4089 
8.4091 
3.4100 
3.4108! 
3.4116 
8.4133 
8.4199 
9.4136 
3.4140 
3.4143 
3.4147 
3.4150 
8.4153 
3.4154 
8.4154 
3.4155 
3.4154 
3.4153 
8.4153 


NJ20  30 

20  30 
20  29 
20  29 
20  28 
20  27 
20  27 
20  26 
20  24 
20  23 
20  22 
20  20 
20  19 
20  17 
20 
20 
20 
20 
20 
20 
20 
19  58 
19  56 
N.19  53 


15 
13 
11 
3 
6 
4 
1 


29.6 

14.0 

51.0 

20.5 

42.6 

57.2 

4.3 

4.0 

56.2 

40.9 

18.1 

47.8 

10.0 

24.8 

32.1 

31.9 

24.1 

8.9 

46.2 

16.1 

38.5 

53.5 

1.0 

1.1 


SUNDAY  16. 


7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 


45 

48 

50 

52 

55 

57 

0 

2 

4 

7 
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8  12 
8  14 
8  16 
8  19 
8  21 
8  24 
8  26 
8  28 
8  31 
8  33 
8  m 
8  38 
8  40 
8  43 


35.56 

0.46 
25.33 
50.18 
15.01 
39.80 

4.57 
29.S0 
53.99 
18.63 
43J23 

7.78 
32.27 
56.71 
21.09 
45.41 

9.66 
33.85 
57.97 
22.02 
45.99 

9.88 
33.69 
57.42 
21.06 


8.4153 

3.4146 

8.4144 

8.4140 

3.4135 

3.4130 

8.4135 

3.4118 

8.4111 

8.4103 

8.409C 

3.4087 

3.4077 

3.4068 

3.4058 

3.4047 

3.4037 

3.4096 

3.4014 

3.4009| 

9.3988J 

3.3975! 

3.39691 

3.3948 

3.3033 


N.19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

N.17 


49  53.7 
46  39.0 
43  16.9 
47.4 
10.6 
2a4 
34.91 
36.1 

20  30.0 
16  16.6 

C6.1 
28.3 
53.3 
11.1 
21.8 
48  25.4 
43  22.0 
38  11.4 
32  53.8 
27  29.3 

21  57.8 
16  19.3 
10  34.0 

4  41.8 
58  42.8 


39 
36 
32 

28 
24 


11 
7 
2 

58 
53 


0.106 
0.399 
0.446 
0.670 
0X94 
0.819 
0.943 
1U)67 
1.193 
1.317 
1.449 
1.567 
1.699 
1.816 
1.941 
3.067 
3.193 
3.316 
3.440 
3.564 
3.688 
3.813 

2J0arf 

3.061 


3.184 
3.307 
3.430 
3.559 
3.675 
3.797 
3.919 
4.041 
4.169 
4.9S2 
4.409 
4.593 
4.643 
4.769 
4.881 
4.998 
5.117 
5.935 
5.351 
5.467 
5JJ83 
5.698 
5.819 
5.997 
6.040 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Decllaation. 
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for  1  m. 
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Diff. 
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MONDAY  17. 

WEDNESDAY  19. 
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■ 

O          /          // 

N.17  58  42.8 

II 
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O          /          // 

II 
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9.3933 

6.040 
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10.543 
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10  43    1.92 

Qjmb 
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9.3872 
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6.487 

4 
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9.9957 
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10.817 

5 

8  56  17.91 

9.3855 

17  27    6.7 
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5 

10  47  37.41 

9.9940 

10  18  56.2 

10.882 

6 

8  57  40.99 

9.3839 

17  20  27.5 

6.708 

6 

10  49  55.00 

9.9999 

10    8    1.4 

10.945 

7 

9    0    3.98 

9.3823 

17  13  41.7 

6.817 

7 

10  52  12.48 

9.9906 

9  57    2.8 

11.009 

8 

9    2  26.86 

9.3805 

17    6  49.5 

6.994 

8 

10  54  29.86 

9J2890 

9  46    0.3 

]1.U79 

9 

9    4  49.64 

9.3787 

16  59  50.8 

7.039 

9 

10  56  47.16 

9.2873 

9  34  54.1 

llASS 

10 

9    7  12.31 

9.,'n70 

16  52  45.7 

7.138 

10 

10  59    4.35 

9.9857 

9  23  44.3 

11.133 

11 

9    9  34.89 

9.3753 

16  45  34.2 

7.944 

11 

11     1  21.45 

9.9842 

9  12  30.9 

11.959 

12 

9  11  57.35 

9.3734 

16  38  16.4 

7.349 

12 

11    3  38.45 

9.9826 

9    1  14.0 

11J)10 

13 

9  14  19.70 

9.3716 

16  30  52.3 

7.453 

13 

11    5  55.36 

9J2811 

8  49  53.7 

11.366 

14 

9  16  41.94 

9.3698 

16  23  22.0 

7.557 

14 

11    8  12.18 

9J2795 

8  38  30.1 

11.421 

15 

9  19    4.07 

9U)678 

16  15  45.4 

7.661 

15 

11  10  28.90 

9.9780 

8  27    3.2 

11.476  ; 

16 

9  21  26.08 

9.3660 

16    8    2.7 

7.769 

16 

11  12  45.54 

9.9766 

8  15  33.0 

11.529 

17 

9  23  47.99 

9.3641 

16    0  13.9 

7.864 

17 

11  15    2.09 

9.9759 

8    3  59.7 

11.580 

18 

9  26    9.77 

9.3691 

15  52  19.0 

7.964 

18 

11  17  18.56 

9.9738 

7  52  23.4 

11.6J1 

19 

9  28  31.44 

9.3609 

15  44  18.2 

8.063 

19 

11  19  34.95 

9.9725 

7  40  44.0 

11.681 

20 

9  30  52.99 

9.3582 

15  36  11.4 

6.169 

20 

11  21  51.26 

9.2712 

7  29    1.7 

11.728 

21 

9  33  14.42 

9.3569 

15  27  58.7 

8.960 

21 

11  24    7.49 

9J9699 

7  17  16.6 

11.775 

22 

9  35  35.74 

9.3543 

15  19  40.2 

8.357 

22 

11  26  23.65 

9.9687 

7    5  28.7 

11. 8& 

23 

9  37  56.94 
TU] 

9.3593 
ESDAl 

N.15  11  15.9 
I  18. 

;     8.453 

23 

11  28  39.73 
THl 

9Ji674 

JRSDi^ 

N.  6  53  38.0 
lY  20. 

11.867 

0 

9  40  18.02 

9.a5a3 

N.15    2  45.8 

8.549 

0 

11  30  55.74 

2.9663 

N.  6  41  44.7 

11.909 

1 

9  42  38.98 

9.3489 

14  54  10.0 

8.642 

1 

11  33  11.69 

9.9652 

6  29  48i) 

11.351 

2 

9  44  59.81 

9.3469 

14  45  28.7 

8.736 

2 

11  35  27.57 

9.9641 

6  17  50.6 

11.999 

3 

9  47  20.53 

9.3449 

14  36  41.7 

8.829 

3 

11  37  43.38 

9.9630 

6    5  49.8 

19.033 

4 

9  49  41.12 

9.3429 

14  27  49.2 

8.920 

4 

11  39  59.13 

9J2619 

5  53  46.6 

19.079 

5 

9  52    1.60 

9.3409 

14  18  51.3 

9.010 

5 

11  42  14.81 

9.9610 

5  41  41.2 

19.107 

6 

9  54  21.95 

9.3382 

14    9  48.0 

9.100 

6 

11  44  30.45 

9.9602 

5  29  33.7 

12.133 

7 

9  56  42*19 

9.33G9 

14    0  39.3 

9.189 

7 

11  46  46.03 

9.9592 

5  17  24.0 

19.178 

8 

9  59    2.30 

9.3349 

13  51  25.3 

9J277 

8 

11  49    1.55 

9.9583 

5    5  12.3 

19^212 

9 

10    1  22.29 

Qjxm 

13  42    6.1 

9.363 

9 

11  51  17.03 

9.9575 

4  52  58.6 

19.244 

10 

10    3  42.16 

2m?309 

13  32  41.7 

9.449 

10 

11  53  32.45 

9.9567 

4  40  43.0 
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11 
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9.3281 

13  23  12.2 
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11 
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9J2560 
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12 
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9.3261 
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12 
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4  16    6.3 
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13 
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9.3941 
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9.701 

13 
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9J2546 
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14 
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12  54  13.5 
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14 
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9J2540 
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15 

10  15  19.69 

9.3202 
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9.869 

15 
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9.9535 

3  38  59.0 

19.412 

16 

10  17  38.85 

9.3189 

12  34  30.0 

9.942 

16 

12    7    4.14 

9.2529 

3  26  33.6 

13.4i5 

17 

10  19  57.88 

9.3169 

12  24  31.1 

10.022 

17 

12    9  19.30 

9^2524 

3  14    6.8 

19.457 

18 

10  22  16.79 

9.3149 

12  14  27.4 

10.100 

18 

12  11  34.43 

9.9519 

3    1  38  8 

12.477 

19 

10  24  35.59 

9.3193 

12    4  19.1 

10.176 

19 

12  13  49.5S 

9J2515 

2  49    9  6 
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20 

10  26  54.27 

9.3104 
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10.951 

20 

12  16    4.61 

2J2512 

2  36  39.2 
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21 

10  29  12.84 

9.3087 
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10.325 

21 
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9.9508 

2  24    7.7 
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22 
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94K)68 

11  33  27.3 

10.398 

22 

12  20  34.71 

9.2506 

2  11  35.2 

19.5^ 

23 

10  33  49.^"^ 

9.3048 

11  23    1.2 

10.472 

23 

12  22  49.74 
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1  59     1.9 

19.562 

24 

10  36    7.88 

9.3029 

N.ll  12  30.7 

10.543 

24 

12  25    4.75 

2.9504 

N.  1  46  27.8 

19.575 
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THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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Right  Afloens  Ion. 
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Declination. 
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19.597 

2 

14  18  11.48 

9.9889 

8  30  11.9 

11.538 

3 

12  31  49.73 

SJi488 

1    8  41.2 

19.607 

3 

14  20  28.86 

9.9904 

8  41  42.5 

11.483 

4 

12  34    4.72 

8.9407 

0  56    4.5 

19.615 

4 

14  22  46.33 

9J2990 

8  53    9.9 

11.4:28 

5 

12  36  19.70 

8JM97 

0  43  27.4 

19.691 

5 

14  25    3.90 

9.9937 

9    4  33.9 

11.379 

6 

12  38  34.69 

9JM9B 

0  30  50.0 

19.695 

6 

14  27  21.57 

9.9953 

9  15  54.5 

11.314 

7 

12  40  49.68 

9.9498 

0  18  12.4 

19.ed8 

7 

14  29  39.34 

9J9968 

9  27  11.6 

11.954 

8 

12  43    4.67 

9.9fl00 

N.  0    5  34.6 

19.639 

8 

14  31  57.19 

9.9983 

9  38  25.0 

11.193 

9 

12  45  19.68 

9J3509 

S.  0    7    3.4 

19.634 

9 

14  34  15.14 

9.3001 

9  49  34.8 

11.139 

10 

12  47  34.70 

9.9S04 

0  19  41.5 

19U»4 

10 

14  36  33.20 

9.3018 

10    0  40.9 

11.069 

11 

12  49  49.73 

9J3S07 

0  32  19.5 

19.699 

11 

14  38  51.35 

9.3033 

10  11  43.1 

11.004 

12 

12  52    4.78 

9Ji510 

0  44  57.3 

19.ed8 

12 

14  41    9.59 

9.3049 

10  22  41.4 

10.939 

13 

12  54  19.85 

9.9514 

0  57  34.9 

190195 

13 

14  43  27.94 

9.3067 

10  33  35.8 

10.8:9 

14 

12  56  34.95 

9JB17 

1  10  12.3 

19.619 

14 

14  45  46.39 

93)89 

10  44  26.1 

10.803 

15 

12  58  50.06 

9JS591 

1  22  49.4 

19.613 

15 

14  48    4.94 

9.3100 

10  55  12J2 

10.734 

16 

13    1    5.20 

9.9;t97 

1  35  25.9 

19.604 

16 

14  50  23.59 

9.3118 

11    5  54J2 

10.665 

17 

13    3  20.38 

9.9539 

1  48    1.9 

19.595 

17 

14  52  42.35 

9.3134 

11  16  32.0 

10.594 

18 

13    5  35.58 

9.95M 

2    0  37.3 

19.584 

18 

14  55    1.20 

9.3151 

11  27    5.5 

10.591 

19 

13    7  50.81 

9J»43 

2  13  12.0 

18.579 

19 

14  57  20.16 

9J168 

11  37  34.5 

10.447 

20 

13  10    6.09 

9.9549 

2  25  46.0 

19«'>59 

20 

14  59  39^22 

9.3185 

11  47  59.1 

10.379 

21 

13  12  21.40 

9.9556 

2  38  19.1 

19.543 

21 

15    1  58.38 

9.3909 

11  58  19.2 

10.997 

22 

13  14  36.76 

9i25e8 

2  50  51.2 

19.597 

22 

15    4  17.64 

9J3aao 

12    8  34.7 

10J319 

23 

13  16  52.15 

9.9S69 

S.  3    3  22.4 

19.511 

23 

15    6  37.00 

9.39:16 

S.  12  18  45.5 

10.140 

SAT 

URDA 

Y  22. 

• 

MC 

)NDA1 

f  24. 

0 

13  19    7.59 

9.9577 

S.  3  15  52.5 

19.499 

0 

15    8  56.46 

9.39S8 

S.  12  28  51.5 

10.061 

1 

13  21  23.08 

9.9586 

3  28  21.4 

19.479 

1 

15  11  16.02 

9.3968 

12  38  52.8 

9.981 

2 

13  23  38.62 

9.9594 

3  40  49.1 

18.450 

2 

15  13  35.68 

9.3986 

12  48  49.2 

9.898 

3 

13  25  54.21 

9.9609 

3  53  15.4 

19.497 

3 

15  15  55.45 

9.3309 

12  58  40.6 

9.816 

4 

13  28    9.85 

9.9619 

4    5  40.3 

19.409 

4 

15  18  15.31 

9.3318 

13    8  27.1 

9.739 

5 

13  30  25.55 

9.9699 

4  18    3.7 

19.377 

5 

15  20  35.27 

9.3334 

13  18    8.5 

9.647 

6 

13  32  41.31 

9.9639 

4  30  25.6 

19.359 

6 

15  22  55.32 

9.3350 

13  27  44.7 

9.561 

7 

13  34  57.13 

9J9649 

4  42  45.9 

19.393 

7 

15  25  15.47 

9.3367 

13  37  15.8 

9.475 

8 

13  37  13.01 

9J9659 

4  55    4.4 

19J293 

8 

15  27  35.72 

9.33B3 

13  46  41.7 

^  9.386 

9 

13  39  28.96 

9.9663 

5    7  21.1 

19.969 

9 

15  29  56.07 

9.:<W9 

13  56    2.1 

9J296 

10 

13  41  44.97 

9.9673 

5  19  35.9 

19.931 

10 

15  32  16.51 

9.3414 

14    5  17.2 

9.907 

11 

13  44    1.04 

9.9685 

5  31  48.8 

19.197 

11 

15  34  37.04 

9.3499 

14  14  26.9 

9.1J6 

12 

13  46  17.19 

9J3697 

5  43  59.6 

19.169 

12 

15  36  57.66 

9.3444 

14  23  31.1 

9.094 

13 

13  48  33.41 

9J9709 

5  56    8.3 

19.197 

13 

15  39  18.37 

S.3460 

14  32  29.8 

8.931 

14 

13  50  49.70 

9Jd722 

6    8  14.8 

19.088 

14 

15  41  39.18 

9.3475 

14  41  22.8 

8.837 

15 

13  53    6.07 

9ja734 

6  20  18.9 

19.049 

15 

15  44    0.07 

9.3488 

14  50  10.2 

8.749 

16 

13  55  22.51 

9.9747 

6  32  20.7 

19.010 

16 

15  46  21.05 

9.3503 

14  58  51.8 

8.646 

17 

13  57  39.03 

9J2760 

6  44  20.1 

11.969 

17 

15  48  42.11 

UJX>16 

15    7  27.7 

8.549 

18 

13  59  55.63 

9Ja773 

6  56  17.0 

11.996 

18 

15  51    3.26 

9.1539 

15  15  57.7 

8.459 

19 

14    2  12.31 

9J2787 

7    8  11.2 

11.889 

19 

15  53  24.49 

9.3545 

15  24  21.9 

8.353 

20 

14    4  29.08 

9.9801 

7  20    2.8 

11JB7 

20 

15  55  45.80 

9.')558 

15  32  40.1 

8J253 

21 

14    6  45.93 

9J2814 

7  31  51.7 

11.791 

21 

15  58    7.19 

9.3579 

15  40  52.3 

8.159 

22 

14    9    2.86 

9.9899 

7  43  37.7 

11.749 

22 

16    0  28.66 

9.3584 

15  48  58.4 

8.059 

23 

14  11  19.88 

9J9844 

7  55  20.8 

11.693 

23 

16    2  50.20 

9.3596 

15  56  58.5 

7.951 

24 

14  13  36.99 

9.9859 

S.  8    7    0.9 

11.643 

24 

16    5  11.81 

9.3608 

S.  16    4  52.5 

7.848    1 

1 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Afcension. 

Ditr. 

for  J  m. 

Declinatioii. 

Ditr. 

forlm. 

Boor. 

Right  Aiceudon. 

Diff. 
for  Im. 

DeelinstSoD. 

1 

Diff. 
fori  m. 

TUESDAY  25. 

THUESDAY  27. 

0 

h     m     8 

16    5  11.81 

2.3608 

O         1           II 

S.  16    4  52,5 

II 
7.848 

0 

h      m     8     1 

17  59    0.23' 

»       1 
2.3S95' 

S.20  12    6.3 

9.3K 

1 

16    7  33.50 

3.36^ 

16  12  40.3 

7.744 

1 

18    1  21.76 

3«)5Hl| 

20  14  21.6 

9.195 

2 

16    9  55.25 

9.3631 

16  20  21.8 

7.639 

2 

18    3  43.20 

2«%66 

20  16  29.7 

9.075 

3 

16  12  17.07 

S.3643 

16  27  57.0 

7.534 

3 

18    6    4.54 

2.3549 

20  18  30.6 

1.054 

4 

16  14  38.95 

2.3653 

16  35  25.9 

7.439 

4 

18    8  25.79 

2.3^1^ 

20  20  24.2 

1.833 

5 

16  17    0.89 

2.3663 

16  42  48.5 

7.323 

5 

18  10  46.93 

2.a<)i4 

20  22  10.6 

1.714 

6 

16  19  22.91 

2.3672 

16  50    4.7 

7^216 

6 

18  13    7.96 

S.3497 

20  23  49.9 

1.596 

7 

16  21  44.96 

2J)683 

16  57  14.4 

7.107 

7 

18  15  28.88 

2.3478 

20  25  22.1 

1.477 

8 

16  24    7.08 

2.3692 

17    4  17.5 

6.998 

8 

18  17  49.69 

2.3458 

20  26  47.1 

i.;»7 

9 

16  26  29.26 

2.3700 

17  11  14.2 

6.890 

9 

18  20  10.38 

2.3439 

20  28    4.9 

1.237 

10 

16  28  51.48 

2.3707 

17  18    4.3 

6.780 

10 

18  22  30.95 

3.3418 

20  29  15.6 

1.119 

11 

16  31  13.74 

2.3713 

17  24  47.8 

6.669 

11 

18  24  51.39 

2.3397^ 

20  30  19.2 

1.000 

12 

16  33  36.04 

2.3720 

17  31  24.6 

6.558 

12 

18  27  11.71 

2.3375 

20  31  15.6 

0.8U3 

13 

16  35  58.38 

2.3727 

17  37  54.8 

6.447 

13 

18  29  31.89 

2.3352 

20  32    5.0 
20  32  47.3 

0.784 

14 

16  38  20.77 

2.3734 

17  44  18.2 

6um 

14 

18  31  51.94 

2.:t;{29 

0.647 

15 

16  40  43.19 

2.3739 

17  50  34.9 

6J822 

15 

18  34  11.84 

3.3305 

20  33  22.6 

0.530 

16 

16  43    5.64 

2.3744 

17  56  44.8 

6.108 

16 

18  36  31.60 

2.3283 

20  33  50.9 

0.413 

17 

16  45  28.12 

2.3748 

18    2  47.9 

5.905 

17 

18  38  51.22 

3.3258 
8.3232 

20  34  12.1 

0.296 

18 

16  47  50.62 

2.3753 

18    8  44.2 

5.881 

18 

18  41  10.69 

20  34  26.4 

0.181 

19 

16  50  13.14 

2.3756 

18  14  33.6 

5.766 

19 

18  43  30.00 

2.3206 

20  34  33.8 

0.065 

20 

16  52  35.69 

2.3759 

18  20  16.1 

5.650 

20 

18  45  49.16 

2.3179 

20  34  34.2 

O.a'iS 

21 

16  54  58.25 

2.3761 

18  25  51.6 

SATS 

21 

18  48    8.15 

2.3158 

20  34  27.6 

0.16f 

22 

16  57  20.82 

2.3762 

18  31  20.3 

5.430 

22 

18  50  26.98 

9.3125 

20  34  14.1 

0.2(U 

23 

16  59  43.39 

2.3763 

S.  18  36  42.0 

5.302 

23 

18  52  45.65 

2.3097 

S.20  33  53.8 

0.392 

WED 

NESD 

AY  26. 

F] 

ilDAY 

28. 

0 

17    2    5.98 

2.3764 

S.  18  41  56.6 

5.185 

0 

18  55    4.14 

2.3068 

S.20  33  26.7 

0J>09 

1 

17    4  28.57 

2.3764 

18  47    4.2 

5.067 

1 

18  57  22.47 

2.3040 

20  32  52.7 

0.633 

2 

17    6  51.15 

2.3763 

18  52    4.7 

4.950 

2 

18  59  40.62 

2.3009 

20  32  11.9 

0.726 

3 

17    9  13.73 

2.3762 

18  56  58.2 

4.833 

3 

19    1  58.58 

3.2978 

20  31  24.4 

0.647 

4 

17  11  36.30 

2.3760 

19    1  44.6 

4.714 

4 

19    4  16.36 

2.2949 

20  30  30J2 

0il59 

5 

17  13  58.85 

2.3758 

19    6  23.9 

4.597 

5 

19    6  33.97 

2.2918 

20  29  29J5 

1.071 

6 

17  16  21.40 

2.3756 

19  10  56.2 

4.478 

6 

19    8  51.38 

3.2886 

20  28  21.7 

1.189 

7 

17  18  43.92 

2.3752 

19  15  21.3 

4.358 

7 

19  11    8.60 

2J2854 

20  27    7.5 

1.293 

8 

17  21    6.42 

2.3748 

19  19  39.2 

4.239 

8 

19  13  25.63 

2i»sej 

20  25  46.6 

1.402 

9 

17  23  28.90 

2.3743 

19  23  50.0 

4.119 

9 

19  15  42.47 

2.279a 

20  24  19.2 

1.512 

10 

17  25  51.34 

2.3738 

19  27  53.5 

3.999 

10 

19  17  59.11 

2J2757 

20  22  45.2 

1.632 

11 

17  28  13.75 

2J732 

19  31  49.9 

3.880 

11 

19  20  15.55 

2.2723 

20  21    4.6 

1.730 

12 

17  30  36.13 

2Jn26 

19  a5  39.1 

3.760 

12 

19  22  31.79 

2.2689 

20  19  17.6 

1.837 

13 

17  32  58.46 

2.3718 

19  39  21.1 

3.640 

13 

19  24  47.82 

2.3654 

20  17  24.2 

1.943 

14 

17  35  20.74 

2.3709 

19  42  55.9 

3.520 

14 

19  27    3.64 

2.2030 

20  15  24.4 

9.050 

15 

17  37  42.97 

2.3701 

19  46  23.5 

3.399 

15 

19  29  19.26 

2.2585 

20  13  18.2 

2.156 

16 

17  40    5.15 

2.3692 

19  49  43.8 

3.278 

16 

19  31  34.66 

2.2548 

20  11     5.7 

2.2G9 

17 

17  42  27.27 

2.3682 

19  52  56.9 

3.158 

17 

19  33  49.84 

2.2513 

20    8  46.8 

2J67 

18 

17  44  49.34 

2.3672 

19  56    2.8 

3.038 

18 

19  36    4.82 

2.2477 

20    6  21.7 

9.470 

19 

17  47  11.34 

2.3661 

19  59    1.5 

2.918 

19 

19  38  19.57 

2.2440 

20    3  50.4 

9J>73 

20 

17  49  33.27 

2.3649 

20    1  52.9 

2.796 

20 

19  40  34.10 

2.2404 

20    1  12.9 

9.677 

21 

17  51  55.13 

2.3638 

20    4  37.0 

2.675 

21 

19  42  48.42 

2.2368 

19  58  29.2 

9.779 

22 

17  54  16.92 

2.3624 

20    7  13.9 

2.556 

22 

19  45    2.51 

2.2329 

19  55  39.4 

2.880 

23 

17  56  38.62 

2.3609 

20    9  43.7 

2.437 

23 

19  47  16.37 

2.2292 

19  52  43.6 

2.980 

24 

17  59    0.23 

2.3595 

. 

S.20  12    6.3 

2.316 

24 

19  49  30.01 

2.3354 

S.  19  49  41.8 

3.080 

HAY,  1869. 
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Hour. 


0 
1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  AMension. 


Dlff. 
for  1  m. 


Declination. 


IMff. 
for  1  m. 


SATURDAY  29. 


li     m 

19  49 
19  51 
19  53 
19  56 

19  58 

20  0 


20 
20 
20 
20 


2 
4 

7 
9 


20  11 
20  13 
20  15 
20  18 
20  20 
20  22 
20  24 
20  26 
20  28 
20  31 
20  33 
20  35 
20  37 
20  39 


30.01 
43.42 
56.59 

9.54 
22.26 
34.73 
46.98 
58.99 
10.76 
22.29 
33.59 
44.65 
55.46 

6.03 
16.36 
26.45 
36.29 
45.89 
55.25 

4.36 
13.23 
21.85 
30.23 
38.37 


S.2S54  S. 

9J9915| 

9^177, 

3.S139 

3.9099 

9JU60 

9J9099 

9.1989' 

9.1949j 

9.1909^ 

9.1863, 

9.1899 

9.1789| 

9.1749| 

9.1709' 

9.1661' 

9.16901 

9.1580 

9.1530 

9.1498^ 

9.1456 

9.1417 

9.1377 

9.13361 


s. 


O  I 

9  49 
9  46 
9  43 
9  40 
9  36 
9  33 
29 
25 
21 


9 
9 


18 

14 

9 

5 

1 

8  57 
8  52 
8  48 
8  43 
8  38 
8  33 
8  29 
8  24 
8  18 
8  13 


41.9, 
33.8' 
20.0, 

0.3 
34.71 

3.3; 
26.1: 
43.1 
54.4 

0.1 

0.2 
54.7 
43.6 
27.1 

5.1 
37.7 

4.9 
26.8 
43.5 
54.9 

1.1 

2.1 
58.1 
49.0 


SUNDAY  30. 


0 

20  41  46.261 

1 

20  43  53.90 

2 

20  46    1.301 

3 

20  48    8.46 

4 

20  50  15.37 

5 

20  52  22.04 

6 

20  54  28.47 

7 

20  56  34.66 

8 

20  58  40.6^ 

9 

21    0  46J29 

10 

21    2  51.75 

11 

21    4  56.96 

12 

21    7    1.94 

13 

21    9    6.68 

14 

21  11  11.18 

15 

21  13  15.44 

16 

21  15  19.47 

17 

21  17  23J27 

18 

21  19  26.83 

19 

21  21  30.15 

20 

21  23  33.25 

21 

21  25  36.12 

22 

21  27  38.76 

23 

21  29  41.17 

24 

21  31  43.36 

9.1904  S. 

9.19S3 

9.1913 

9.1173 

9.1139 

9.1099 

9.1059 

9.1011 

9.0060 

9.0999 

9.0889 

9.0649 

9.0810 

9.0770 

9.0730 

9.0691 

9.0659 

9.0605 

9.0577 

9.0536 

9.0497 

9U>459 

9.0491 

9.0383 

9.03461  S. 


18    8  35.0 

18    3  16.0 

17  57  52.0 

17  52  23.1 

17  46  49.4 

17  41  10.9 

17  35  27.7 

17  29  39.7 

17  23  47.0 

17  17  49.8 

17  11  48.0 

17    5  41.6 

16  59  30.8 

16  53  15.5 

16  46  55.9 

16  40  31.9 

16  34    3.5 

16  27  30.8 

16  20  54.1 
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E. 

113  22    3 

3167 

111  55  14 

3183 

110  28  44 

3198 

109    2  32 

3213 

2 
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W. 
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99  41  14 
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9963 
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W. 

52  27  51 

2993 

53  58  12 

3003 

55  28  21 

3012 

56  58  19 
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W. 
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2897 

45  34  44 

2908 
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9930 

48  38  47 

2930 
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E. 
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3665 
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3734 
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34  25  32 

3891 
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E. 
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3480 
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99    7    5 
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W. 
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2994 

60  46  35|    3001  i 
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W. 

87  56  23 

3129 

89  23  58 

3129 

90  51  32 

8130 

92  19    5 

3130 

Saturn 

W. 
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W. 

22  49  45 

9945 

24  37    6 

2941 

26  24  33 

2937 

28  12    6 

SB»3 

Mars 

W. 

21  37  15 

9371 

23  21  32 

9367 

25    5  54 

9364 

26  50  21 

2360 

Antares 

E. 

77  35  13 

9998 

75  49  11 

i£295 

74    3    4 

2992 

72  16  53 

2290 

Saturn 

E. 

84  11  57 

9933 

82  24    4 

8319 

80  36    5 

9316 

78  48    1 

9913 

21 

Sun 

W. 

124  31  53 

9539 

126  12  12 

9539 

127  52  31 

9539 

129  32  50 

2539 

Pollux 

W. 

73  18  12 

9S67 

75    5    0 

9964 

76  51  52 

9903 

78  38  47 

9360 

Regulus 

W. 

37  11    5 

9319 

38  59    4 

9317 

40  47    6 

9316 

42  35  10 

9915 

Mai-s 

W. 

35  33  41 

2348 

37  18  31 

9346 

39    3  23 

9345 

40  48  17 

3344 

Antares 

K 

63  25  25 

9986 

61  39    5 

2387 

59  52  46 

2988 

58    6  29 

9991 

Saturn 

E. 

69  46  38 

S900 

67  58  11 

9199 

66    9  42 

9198 

64  21  11 

9197 

22 

Pollux 

W. 

87  33  46 

9359 

89  20  46 

9360 

91    7  44 

2969 

92  54  40 

9964 

Regulus 

W. 

51  35  43 

2914 

53  23  49 

2316 

55  11  53 

2217 

56  59  55 

2319 

Mars 

W. 

49  32  54 

9346 

51  17  47 

9346 

53    239 

9348 

54  47  28 

2350 

Antares 

E. 

49  16  11 

9311 

47  30  28 

9318 

45  44  55 

9396 

43  59  34 

9335 

Saturn 

E. 

55  18  28 

9198 

53  29  57 

9900 

51  41  29 

9301 

49  53    3 

2904 

a  Aquilee 

E. 

96  43  39 

9772 

95    8  34 

9770 

93  33  27 

9769 

91  58  19 

9771 

23 

Pollux 

W. 

101  48  16 

2282 

103  34  42 

9387 

105  21    0 

2293 

107    7  10 

9900 

Regulus 

W. 

65  59    7 

9335 

67  46  42 

2239 

69  34  11 

2945 

71  21  32 

2949 

Mars 

W. 

63  30  32 

9368 

65  14  52 

9373 

66  59    6 

2378 

68  43  12 

8383 

Antares 

E. 

35  16  55 

9408 

33  33  32 

2429 

31  50  39 

9455 

30    8  23 

9484 

Saturn 

E. 

40  52    1 

9393 

39    4    7 

2327 

37  16  20 

2233 

35  28  42 

9239 

a  AquilfiB 

E. 

84    3  33 

9795 

82  28  59 

9805 

80  54  37 

9815 

79  20  29 

9U3B 

24 

Regulus 

W. 

80  16    9 

2S83 

82    2  34 

2291 

83  48  47 

9299 

85  34  48 

9308 

XVI. 
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- 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
nth. 

star's  Name  . 
and 

Midnight 

P.L. 
of 

XVh. 

P.L, 
of 

xvmh. 

P.L. 
of 

XXPi. 

P.L. 
of 

15 

Position. 

^ 

DiA 

Dlff. 

Dlff. 

Dlff. 

Regulus 

E. 

Of// 

40    8  45 

9485 

38  26  43 

9458 

36  44  31 

9451 

35    2    9 

9445 

Spica 

E. 

94    0  54 

9494 

92  19  33 

9487 

9038    2 

9480 

88  56  21 

9473 

16 

Sun 

W. 

65  29  17 

9740 

67    5    4 

9739 

68  41    1 

9794 

70  17    9 

9716 

Mars 

E. 

26  10  40 

9535 

24  30  16 

9599 

22  49  43 

9539 

21    9    0 

9515 

Regulus 

E. 

26  27  50 

9410 

24  44  29 

9403 

23    0  58 

2397 

21  17  19 

2:199 

Spica 

E. 

80  25  23 

9438 

78  42  42 

9431 

76  59  51 

9494 

75  16  51 

9418 

17 

Sun 

W. 

78  20  25 

9878 

79  57  34 

2671 

81  34  ^ 

9663 

83  12  22 

9657 

Pollux 

W. 

24  4S  48 

9610 

26  22  30 

9573 

28    2    2 

9549 

29  42  17 

9515 

Spica 

E. 

66  39  39 

9388 

64  55  47 

3389 

63  11  47 

9378 

61  27  40 

9379 

Antares 

E. 

112  30  34 

9413 

110  47  18 

9406 

109    3  52 

3398 

107  20  14 

2391 

18 

Sun 

W. 

91  22    5 

9894 

93    0  28 

9617 

94  39    0 

9611 

96  17  40 

9604 

PoUux 

W. 

38  11  41 

9418 

39  54  50 

9404 

41  38  19 

9391 

43  22    7 

9379 

Spica 

E. 

52  45  22 

9351 

51    0  37 

9348 

49  15  47 

9344 

47  30  52 

9349 

Aiitares 

E. 

98  39  29 

9356 

96  54  51 

9350 

95  10    4 

9344 

93  25    9 

2337 

Saturn 

E. 

105  37  25 

9383 

103  51    1 

9978 

102    4  29 

3979 

100  17  48 

9966 

19 

Sun 

W. 

104  32  59 

9578 

106  12  24 

9573 

107  51  56 

9569 

109  31  34 

9564 

Pollux 

W. 

52    5    3 

9331 

53  50  18 

9329 

55  35  45 

9315 

57  21  23 

9309 

Spica 

K 

38  45  49 

9349 

37    0  50 

2344 

35  15  54 

9347 

33  31    3 

9350 

Antares 

E. 

84  38  31 

9313 

82  52  50 

9309 

81    7    4 

2304 

79  21  11 

9301 

Saturn 

E. 

91  22  25 

9941 

89  34  58 

2236 

87  47  24 

2939 

85  59  44 

22127 

20 

Sun 

W. 

117  51    5 

9548 

119  31  12 

9545 

121  11  23 

2543 

122  51  37 

9541 

Pollux 

W. 

66  11  46 

9981 

67  58  14 

9977 

69  44  48 

2972 

71  31  28 

2970 

Regulus 

W. 

29  59  45 

990 

31  47  29 

9297 

33  35  17 

2234 

35  23    9 

2921 

Mars 

W. 

28  34  53 

9357 

30  19  30 

9355 

32    4  10 

2359 

33  48  54 

2350 

Antares 

E. 

70  30  39 

S988 

68  44  22 

2987 

66  58    4 

2387 

65  11  45 

2986 

Saturn 

E. 

76  59  53 

2310 

75  11  40 

9907 

73  23  23 

2904 

71  35    2 

9909 

21 

Sun 

W. 

131  13    9 

9539 

132  53  28 

9540 

134  33  46 

2542 

136  14    1 

2544 

Pollux 

W. 

80  25  45 

2250 

82  12  45 

9959 

83  59  45 

2958 

85  46  46 

2959 

Regulus 

W. 

44  23  15 

9914 

46  11  22 

9914 

47  59  29 

2914 

49  47  36 

2914 

Mars 

W. 

42  33  12 

9344 

44  18    8 

9344 

46    3    4 

2344 

47  47  59 

2344 

Antares 

E. 

56  20  16 

9204 

54  34    7 

9996 

52  48    2 

2300 

51    2    3 

9305 

Saturn 

E. 

62  32  39 

2196 

60  44    6 

9196 

58  55  33 

2196 

57    7    0 

9197 

22 

Pollux 

W. 

94  41  32 

9966 

96  28  21 

2970 

98  15    5 

397:i 

100    1  44 

9978 

Regulus 

W. 

58  47  54 

i&ta 

60  35  49 

2935 

62  23  40 

2^228 

64  11  26 

2231 

Mars 

W. 

56  32  14 

9353 

58  16  56 

2357 

60    1  33 

2360 

61  46    5 

2364 

Antares 

E. 

42  14  26 

9346 

40  29  34 

2358 

38  44  59 

2373 

37    0  45 

2389 

Saturn 

E. 

48    4  41 

9906 

46  16  23 

2910 

44  28  10 

2213 

42  40    2 

2918 

a  Aquilee 

E. 

90  23  13 

9772 

88  48    9 

2776 

87  13  10 

2781 

85  38  17 

2783 

23 

Pollux 

W. 

108  53  10 

9306 

110  39    1 

2313 

112  24  41 

2329 

114  10    9 

2330 

Regulus 

W. 

73    8  46 

2256 

74  55  51 

2969 

76  42  47 

^68 

78  29  33 

2275 

Mars 

W. 

70  27  11 

9389 

72  11    1 

2396 

73  54  41 

2403 

75  38  11 

2410 

Antares 

E. 

28  26  47 

2518 

26  45  59 

2559 

25    6    8 

2609 

23  27  25 

9668 

Saturn 

E. 

33  41  13 

2946 

31  53  54 

2254 

30    6  47 

29R9 

28  19  52 

22/1 

a  AquileB 

E. 

77  46  37 

2849 

76  13    3 

2857 

74  39  49 

2873 

73    6  56 

2892 

24 

Regulus 

W. 

87  20  36 

9317 

89    6  11 

2396 

90  51  32 

2336 

92  36  39 

2346 

12 
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MAY,  18G9 


xvn. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


24 


Star'ii  Name 
and 

POHiUOQ. 


25 


26 


27 


28 


29 


30 


31 


Mars  W. 

Spica  W. 

a  Aquilse  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Regulus  W. 

Mars  W. 

Spica  W. 

a  Aquilce  E. 

Foinalknut  E. 

a  Pegusi  E. 

Mars  W. 

Spica  W. 

a  AquilaB  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Spica  W. 

Aiitares  W. 

Fomalhaut  E. 

a  Pegasi  K 

Spica  W. 

Ajitares  W. 

Saturn  W. 

Fomalhaut  E. 

a  Pcpisi  E. 

a  Arietis  E. 

Jupiter  E. 

Spica  W. 

Ajitares  W. 

Saturn  W. 

Fomalhaut  E. 

a  Pepisi  E. 

a  Anetis  E. 

Jupiter  E. 

Sun  E. 

Antares  W. 

Saturn  W. 

a  Pe^i  E. 

a  Anetis  E. 

Jupiter  E. 

Sun  E. 

Antares  W. 

Saturn  W. 

oc  Pe^i  £. 

a  Arietis  E. 

Jupiter  E. 

Sun  E. 


Noou. 


77  21  31 

27  9  51 
71  34  27 

104  35  49 
119  12  38 

94  21  31 
91  0  35 
40  55  14 
59  33  34 
91  18  16 
106  25  27 

104  23  9 
54  33  28 
48  23  52 

78  15  28 
93  43    2 

67  55  27 
23  9  41 
65  35  43 
81  16  46 

80  57  41 
35  34  45 

28  28  44 
53  26  56 
69  14  33 

112    7  54 
114    3  58 


P.I*. 

of 
Diff. 


93 
48 
41 
41 
57 
99 
101 
132 


39  25 
0  5 
18  15 
59  54 
43  17 
49  12 
32  7 
26  39 


60  13  51 
53  49  28 
46  52  ] 
87  46  59 
89  19  15 
120  59  37 

72  14  55 
66  4  57 
36  58  11 

76  0  45 

77  22  21 
109  47  46 


2419 
94S6 
9913 
2545 
2747 

2357 
2497 
94S6 
3153 
2604 
2738 

2597 
2499 
3003 
2713 
2805 

9601 
2915 
2860 
2927 

2715 
2841 
9675 
3086 
3096 
2859 
2772 

2830 
9894 
2789 
3409 
3319 
2954 
9887 
3168 

9979 
9880 
3636 
3053 
9990 
3971 

3043 
9962 
4189 
3146 
3075 
3358 


UPl 


Oil' 

79  4  39 

28  52  48 

70  2  24 

102  55  39 

117  37  0 

96  6  7 
92  41  53 
42  38  11 
58  6  29 
89  39  26 
104  49  37 

106  2  8 
56  14  42 
47  5  21 
76  39  5 
92  8  41 

69  34  21 
24  41  41 
64  2  45 
79  45  2 


p.  L. 

of 
Diff. 


82 
37 
30 
51 
67 
110 
112 

95 
49 
42 
40 
56 
98 
99 
130 


34  1 
8  20 
5  58 

58  29 
46  18 
34  42 
28  53 

13  14 
32  31 
53  7 
37  48 
19  27 
18    1 

59  31 
59  51 


61  44  39 
55  22  12 

45  34    6 

86  17  52 

87  48  50 
119  34  52 

73  44  15 
67  35  58 
35  49  35 

74  33  31 

75  53  41 
108  24  41 


9496 
9419 
9935 
9550 
2740 

2368 
2507 
9433 
3195 
2614 
2742 

2612 
2510 
3681 
9729 

2818 

2615 
2890 
2893 
2946 

9730 
9844 
9688 
3119 
3190 
9869 
9786 

9844 
9904 
9795 
3464 
3351 
9965 
9901 
3181 

9981 
9899 
3690 
3065 
3009 
3989 

3050 
9970 
4991 
3157 
3063 
3366 


Vlh. 


// 


80  47  36 

30  35  56 

68  30  49 

101  15  35 

116    113 

97  50  28 
94  22  56 

44  20  58 

56  40  14 
88    0  50 

103  13  53 

107  40  47 

57  55  41 

45  48  14 
75  3  4 
90  34  36 

71  12  56 
26  14  13 
62  30  17 
78  13  41 


p.  L. 

of 
Diff. 


84 
38 
31 
50 

109 
110 

96 
51 
44 
39 
54 
96 
98 
129 


10  1 

41  51 

42  54 
30  42 
18  33 

1  44 
54  7 

46  45 
4  45 

27  42 
16  44 
56  15 

47  5 
27  13 
33  19 


63  15  15 

56  54  41 
44  17  8 
84  48  59 
86  18  40 
118  10  21 

75  13  26l 
69  6  48 
34  42  34 

73  6  30 

74  25  11 
107  1  46 


9436 
9414 
9959 
9554 
9735 

2379 
9590 
9441 
3941 


2748 

SG96 
9593 
3768 
9747 
9831 

9699 
9869 
9916 
9965 

9744 
9848 
9701 
3153 
3145 
9881 
9801 

9857 
S013 
9808 
3594 
3386 
9978 
9914 
3194 

9991 
9903 
3746 
3077 
3014 
3995 

3058 
9977 
4404 
3168 
3092 
3375 


IXh. 


// 


P.  L.. 

of 
Diff. 


82  30  20 
32  19  11 
66  59  45 
99  35  37 
114  25  20 

99  34  33 
96  3  42 
46  3  34 
55  14  53 
86  22  30 
101  38  17 

109  19  7 

59  36  22 
44  32  39 
73  27  26 

89  0  49 

72  51  12 
27  47  11 

60  58  19 
76  42  45 


85 
40 
33 
49 
64 
107 
109 

96 
52 
46 
37 
53 
95 
96 
128 


45  43 

15  16 
19  32 

337 
51  18 
29  1 
19  40 

19  59 
36  47 
2  0 
56  46 
33  43 

16  25 
55  12 

7    3 


64  45  39 

58  26  56 
43    1    9 

83  20  21 

84  48  44 
116  46    4 

76  42  27 

70  37  29 
33  37  16 

71  39  42 

72  56  52 
105  39    1 


9445 
9413 


9560 
3739 

9391 


9AAA 

3290 
9639 
9755 

9640 
9535 
3864 
9766 
9846 

9643 
9855 

9043 


9759 


9715 
3190 
3179 
9893 
9815 

9871 
9994 


3587 
3493 
9991 
9997 
3906 

3000 

2914 
3804 
3089 
3095 
3306 

3065 


4530 
3178 
3100 
3J84 
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GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

i4 

Star'tf  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXIb. 

of 

1^ 
24 

Position. 

^j 

Dlff. 

• 

Diff. 

Diff. 
9475 

Diif. 

Mars 

W. 

Oil! 

84  12  51 

9455 

O           1        11 

85  55    8 

9464 

o         /       // 

87  37  12 

O          1        II 

89  19    1 

9485 

Spica 

W. 

34    2  28 

9413 

35  45  45 

9415 

37  28  59 

9417 

39  12  10 

9«29 

a  Aquiloe 

E. 

65  29  14 

3014 

63  59  19 

3045 

62  30    2 

3078 

61    1  26 

3114 

Fomalhaut 

E, 

97  55  47 

9567 

96  16    7 

9575 

94  36  38 

9584 

92  57  21 

9593 

a  Pegasi 

E. 

112  49  22 

9730 

111  13  22 

9730 

109  37  22 

9731 

108    1  23 

9733 

25 

Regulus 

W. 

101  18  21 

9403 

103    1  52 

9415 

104  45    5 

9498 

106  28    0 

9441 

Mars 

W. 

97  44  11 

9545 

99  24  22 

9557 

101    4  16 

9570 

102  43  52 

9584 

Spica 

W. 

47  46    1 

9458 

49  28  13 

9467 

51  10  12 

9477 

52  51  57 

9467 

a  AquilsB 

E. 

53  50  30 

3343 

52  27    8 

3400 

51    4  51 

3469 

49  43  44 

3599 

Fomalhaut 

E. 

84  44  28 

9659 

83    6  43 

9666 

81  29  18 

9681 

79  52  12 

9697 

a  Pegasi 

E. 

100    2  50 

9763 

98  27  34 

9779 

96  52  30 

9789 

95  17  39 

9793 

26 

Mai's 

W. 

110  57    7 

9655 

112  34  47 

9669 

114  12    8 

9684 

115  49    9 

9699 

Spica 

W. 

61  16  47 

9547 

62  56  55 

'  9561 

64  36  44 

9574 

66  16  15 

9588 

a  Aquilae 

E. 

43  18  43 

3967 

42    6  31 

4081 

40  56  11 

4909 

39  47  53 

4346 

Fomalhaut 

E. 

71  52  14 

9785 

70  17  27 

9805 

68  43    5 

9835 

67    9  10 

9847 

a  Pegasi 

E. 

87  27  21 

9861 

85  54  12 

9876 

.  84  21  22 

9899 

82  48  53 

9909 

27 

Spica 

W. 

74  29    8 

9657 

76    6  45 

9679 

77  44    3 

9686 

79  21    2 

9701 

Antares 

W. 

29  20  27 

9846 

30  53  55 

9849 

32  27  29 

9838 

34    1    7 

9838 

Fomalhaut 

E. 

59  26  55 

9969 

57  56    3 

9996 

56  25  45 

3094 

54  56    2 

3054 

a  Pegasi 

E. 

75  12  14 

3006 

73  42    9 

3096 

72  12  29 

3049 

70  43  17 

3079 

28 

Spica 

W. 

87  21    5 

9773 

88  56    8 

9788 

90  30  52 

9801 

92    5  18 

9816 

' 

Autares 

W. 

41  48  33 

9861 

43  21  42 

9870 

44  54  39 

9876 

46  27  28 

9886 

Saturn 

W. 

34  55  52 

9799 

36  31  54 

9741 

38    7  39 

9755 

39  43    6 

9769 

Fomalhaut 

E. 

47  37  16 

3298 

46  11  40 

3970 

44  46  53 

3313 

43  22  56 

3360 

a  Pegasi 

E. 

63  24  35 

3198 

61  58  24 

39^ 

60  32  47 

3956 

59    7  44 

3987 

a  Arietis 

E. 

105  56  33 

9905 

104  24  20 

9916 

102  52  22 

9998 

101  20  39 

9941 

Jupiter 

E. 

107  45  32 

9830 

106  11  43 

9845 

104  38  13 

9859 

103    5    1 

9873 

29 

Spica 

W. 

99  52  55 

9884 

101  25  34 

9898 

102  57  56 

9910 

104  30    2 

9993 

Antares 

W. 

54    8  36 

9933 

55  40  13 

9949 

57  11  38 

9959 

58  42  51 

9969 

Saturn 

W. 

47  36    2 

9833 

49    9  47 

9845 

50  43  16 

9857 

52  16  30 

9869 

Fomalhaut 

E. 

36  37  57 

3657 

35  20  24 

3734 

34    4  13 

3890 

32  49  31 

3915 

a  Pe^i 
a  Anetis 

E. 

52  11  52 

3461 

50  50  44 

3509 

49  30  22 

3545 

48  10  47 

a'>89 

E. 

93  46    1 

3003 

92  15  52 

3016 

90  45  59 

3098 

89  16  21 

3041 

Jupiter 

E. 

95  23  28 

9941 

93  52    1 

9954 

92  20  50 

9966 

90  49  55 

9978 

Sun 

E. 

126  41    3 

3991 

125  15  19 

3934 

123  49  50 

3947 

122  24  36 

3959 

30 

Antares 

W. 

66  15  52 

3009 

67  45  54 

3018 

69  15  45 

3096 

70  45  25 

3034 

Saturn 

W. 

59  58  57 

9994 

61  30  45 

9933 

63    2  21 

9943 

64  33  45 

9953 

a  Pe^i 
a  Anetis 

E. 

41  46  11 

3869 

40  32  20 

3938 

39  19  39 

4015 

38    8  14 

4099 

E. 

81  51  58 

3101 

80  23  49 

3119 

78  55  54 

3194 

77  28  13 

3134 

Jupiter 

E. 

83  19    2 

3035 

81  49  33 

3046 

80  20  17 

3056 

78  51  13 

3065 

Sun 

E. 

115  22    0 

3317 

113  58    8 

3398 

112  34  29 

3338 

111  11    2 

3348 

31 

Antares 

W. 

78  11  20 

3071 

79  40    5 

3078 

81    8  42 

3083 

82  37  12 

3088 

Saturn 

W. 

72    8    0 

9993 

73  38  22 

9999 

75    8  36 

3005 

76  38  42 

3011 

a  Pe^i 
a  Anetis 

E. 

32  33  50 

4669 

31  32  24 

4827 

30.33  10 

5007 

29  36  20 

5910 

E. 

70  13    7 

3188 

68  46  44 

3199 

67  20  34 

3909 

65  54  36 

3990 

Jupiter 

E. 

71  28  42 

3108 

70    0  42 

3114 

68  32  50 

3129 

67    5    7 

3198 

Sun 

E. 

104  16  26 

3391 

102  53  59 

3398 

101  31  40 

3404 

100    9  28 

3411 

9^ 


JUNE,  1809. 


AT  GREENWICH  APPARENT  NOON. 


M 
9 

5 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 


5 

o 

.a 


^ 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  ABoension. 


h      m       B 

4  37  33.22 
4  41  39.03 
4  45  45.24 

4  49  51.83 
4  53  58.80 

4  58  6.11 

5  2  13.73 
5  6  21.65 
5  10  29.85 

5  14  38.29 
5  18  46.96 
5  22  55.83 

5  27  4.86 
5  31  14.05 
5  35  23.36 

5  39  32.75 
5  43  42.21 
5  47  51.71 

5  52  1.23 

5  56  10.77 

6  0  20.28 

6  4  29.76 
6  8  39.18 
6  12  48.51 

6  16  57.75 
6  21  6.87 
6  25  15.85 

6  29  24.66 
6  33  33.30 
6  37  41.75 

6  41  49.99 


Diff.  for 
Ihoar. 


0.232 
0.249 
0.265 

0.281 
0.296 
0.309 

0.322 
0.334 
0.345 

0.355 
0.364 
0.371 

0.378 
0.383 
0.388 

0.391 
0.394 
0.395 

0.395 
0.395 
0.394 

0.392 
0.389 
0.385 

0.381 
0.375 
0.369 

0.362 
0.354 
0.345 


10.336 


Apparent 
Declination. 


// 


DiflT.  for 
1  hour. 


N.22  6  6.2 
22  13  57.6 
22  21  25.8 

22  28  30.6 
22  35  11.9 
22  41  29.6 

22  47  23.5 
22  52  53.4 

22  57  59.1 

23  2  40.6 
23  6  57.9 
23  10  50.8 

23  14  19.2 
23  17  23.0 
23  20  2.1 

23  22  16.5 
23  24  6.1 
23  25  31.0 

23  26  31.0 
23  27  6.2 
23  27  16.6 

23  27  2.2 
23  26  23.0 
23  25  19.0 

23  23  50.2 
23  21  56.7 
23  19  38.5 

23  16  55.8 
23  13  48.7 
23  10  17.1 

N.23  6  21.2 


20.11 
19.15 


8eml> 
diameter. 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paMUog 

the 
Merid- 
ian. 


// 


15  48,27 
15  48.13 


18.18  15  48.00 


17.21 
16.23 
15.24 


15  47.87 
15  47.75 
15  47.63 


14.24  15  47.51 
13.24  15  47.40 
12.23  15  47.29 


11.22 

10.21 

9.19 

8.17 
7.14 
6.11 


15  47.19 
15  47.10 
15  47.01 

15  46.93 
15  46.85 
15  46.76 


5.08  15  46.71 
4.05  15  46.65 


3.02 

1.99 
0.96 
0.08 

1.11 
2.15 

3.18 

4.21 
5.24 
6.26 

7.28 
8.30 
9.32 

10.33 


15  46.59 

15  46.54 
15  46.49 
15  46.44 

15  46.39 
15  46.35 
15  46.31 

15  46.28 
15  46.25 
15  46.22 

15  46.19 
15  46.17 
15  46.15 

15  46.14 


68.43 
68.48 
68.53 

68.58 
68.63 
68.67 

68.71 
68.75 
68.79 

68.82 
68.85 
68.88 

68.90 
68.92 
68.94 

68.96 
68.97 
68.98 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.92 
68.90 

68.87 
68.84 
68.81 

68.78 


Equation  of 

Time. 

tobe 

nbtracted 

from 


added  to 

Apparenl 

Time. 


m  8 

2  27.98 

2  18.74 

2  9.11 

1  59.09 

1  48.71 

1  37.99 

1  26.96 

1  15.62 

1  4.01 

0  52.16 

0  40.09 

0  27.82 


0 
0 


15.37 
2.77 


0  9.95 

0  22.74 

0  35.60 

0  48.52 

1  1.46 
1  14.40 
1  27.32 

1  40.21 

1  53.03 

2  5.77 

2  18.41 

2  30.94 

2  43.32 

2  55.55 

3  7.61 
3  19.47 

3  31.11 


Diff.  for 
1  lionr. 


8 

0.376 
0.393 
0.409 

0.425 
0.440 
0.453 

0.466 
0.478 
0.489 

0.499 
0.508 
0.515 

0.522 
0.527 
0.532 

0.535 
0.538 
0.539 

0.539 
0.539 
0.538 

0.536 
0.533 
0.529 

0.525 
0.519 
0.513 

0.506 
0.498 
0.489 

0.480 


Mote. — Mean  Time  of  the  Semidlameter  passing  may  be  foond  by  sabtraeting  Ob.19  fh>m  the  Sidereal  Time. 
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JUNE,  1869. 


AT  GREENWICH  MEAN  NOON. 


03 


• 

4 

• 

S 

S 

^ 

o 

9 

a 

%5 

%N 

O 

o 

X 

►. 

tf 

fS 

Q 

Q 

Tues. 

1 

Wed. 

2 

Tbur. 

3 

Frid, 

4 

Sat. 

5 

Sun. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat 

12 

^n. 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat 

19 

Sun, 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat 

26 

Sun. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

THE  SUN'S 


AppareTU 
Right  AsoenBion. 


h      ni       8 

4  37  33.63 
4  41  39.42 
4  45  45.61 

4  49  52.17 
4  53  59.11 

4  58    6.39 

5  2  13.98 
5  6  21.87 
5  10  30.04 

5  14  38.44 
5  18  47.08 
5  22  55.91 

5  27  4.90 
5  31  14.06 
5  35  23.33 

5  39*32.68 
5  43  42.10 
5  47  51.57 

5 '52     1.06 

5  56  10.56 

6  0  20.03 

6  4  29.47 
6  8  38.85 
6  12  48.15 

6  16  57.35 
6  21  6.43 
6  25  15.37 

6  29  24.15 
6  33  32.76 
6  37  41.18 

6  41  49.38 


Diff.  for 
1  honr. 


0.232 
0.249 
0.265 

0.281 
0.296 
0.309 

0.322 
0.334 
0.345 

0.355 
0.364 
0.371 

0.378 
0.383 
0.388 

0.391 
0.394 
0.395 

0.395 
0.395 
0.394 

0.392 
0.389 
0.385 

0.381 
0.375 
0.369 

0.362 
0.354 
0.345 


10.336 


Apparent 
Declination. 


N.22  6  7.0 
22  13  58.3 
22  21  26.4 

22  28  31.1 
22  35  12.4 
22  41  30.0 

22  47  23.8 
22  52  53.7 

22  57  59.4 

23  2  40.8 
23  6  58.0 
23  10  50.8 

23  14  19.2 
23  17  23.0 
23  20    2.1 

23  22  16.4 
23  24  6.0 
23  25  30.9 

23  26  30.9 
23  27  6.1 
23  27  16.6 

23  27  2.2 
23  26  23.0 
23  25  19.0 

23  23  50.3 
23  21  56.9 
23  19  38.8 

23  16  56.2 
23  13  49.1 
23  10  17.6 

N.23    6  21.8 


Diff.  for 
1  hour. 


20.11 
19.15 
18.18 

17.21 
16.23 
15.24 

14.24 
13.24 
12.23 

11.22 

10.21 

9.19 

8.17 
7.14 
6.11 

5.08 
4.05 
3.02 

1.99 
0.90 
0.08 

l.ll 
2.15 
3.18 

4.21 
5.24 
6.26 

7.28 
8.30 
9.32 

10.33 


Equation  of 

Time, 

to  be 

added  to 


Mubtracted 
from 
Mean 
Time. 


2  27.96 

2  18.72 

2  9.09 

1  59.09 

1  48.70 

1  37.98 

1  26.95 

1  15.61 

1  4.00 

0  52.16 

0  40.08 

0  27.80 

0  15.37 

0  2.77 


0  9.95 

0  22.73 

0  35.60 

0  48.51 

1  1.45 
1  14.39 
1  27.30 

1  40.19 

1  53.01 

2  5.75 

2  18.39 

2  30.92 

2  43.30 

2  55.52 

3  7.57 
3  19.44 

3  31.08 


Diff.  for 
1  hour. 


8 

0.376 
0.393 
0.409 

0.425 
0.440 
0.453 

0.466 
0.478 
0.489 

0.499 
0.508 
0.515 

0.522 
0.527 
0.532 

0.535 
0.538 
0.539 

0.539 
0.539 
0.538 

0.536 
0.533 
0.529 

0.525 
0.519 
0.513 

0.506 
0.498 
0.489 

0.480 


Sidereal 

Time 

or 

Bight  Ascension 

of 

Mean  Sun. 


m 


4  40  1.59 
4  43  58.14 
4  47  54.70 

4  51  51.26 
4  55  47.81 

4  59  44.37 

5  3  40.93 

5  7  37.48 
5  11  34.04 

5  15  30.60 
5  19  27.16 
5  23  23.71 

5  27  20.27 
5  31  16.83 
5  35  13.38 

5  39  9.95 
5  43  6.50 
5  47    3.06 

5  50  59.61 
5  54  56.17 

5  58  52.73 

6  2  49.28 
6  6  45.84 
6  10  42.40 

6  14  38.96 
6  18  35.51 
6  22  32.07 

6  26  28.63 
6  30  25.19 
6  34  21.74 

6  38  18.30 


KOTE.— The  Semidiameter  for  Mean  Noon  may  be  assumed  the  same  as  that  for  Apparent  Noon. 


Diff.  for  1  hour 
+  9^.8565 


1 
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JUNE,  18G9. 


III. 


AT  GREENWICH  MEAN  NOON. 


g 


I? 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I" 


152 
153 
154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 

178 

179 
180 
181 

182 


THE  SUN'S 


True  LONGITUDB. 


70  58  16.0 

71  55  42.6 

72  53    8.6 

73  50  33.9 

74  47  58.6 

75  45  22.7 

76  42  46.1 

77  40    8.9 

78  37  30.9 

79  34  52.3 

80  32  12.9 

81  29  32.8 

82  26  51.9 

83  24  10.1 

84  21  27.5 

85  18  44.0 

86  15  59.7 

87  13  14.7 

88  10  29.0 

89  7  42.6 

90  4  55.6 

91  2    8.1 

91  59  20.1 

92  56  31.8 

93  53  43.2 

94  50  54.5 

95  48     5.6 

96  45  16.7 

97  42  27.9 

98  39  39.3 

99  36  50.9 


It 


58  9.3 

55  35.7 
53     1.5 

50  26.6 
47  51.2 
45  15.2 

42  38.4 
40  1.0 
37  22.8 

34  44.1 
32  4.6 
29  24.3 

26  43.2 
24  1.2 
21  18.5 

18  34.9 
15  50.4 
13    5.2 

10  19.3 
7  32.8 
4  45.7 

1  58.0 

59  9.8 

56  21.3 

53  32.6 
50  43.7 
47  54.6 

45  5.5 
42  16.5 
39  27.8 

36  39.3 


Diff.  for 
1  honr. 


143.62 
143.59 
143.56 

143.64 
143.52 
143.49 

143.46 
143.43 
143.40 

143.37 
143.34 
143.31 

143.28 
143.25 
143.21 

143.18 
143.14 
143.11 

143.08 
143.05 
143.03 

143.01 
142.99 
142.98 

142.97 
142.96 
142.96 

142.96 
142.97 
142.97 

142.98 


LATITUDE. 


—0.16 

0.27 
0.37 

0.45 
0.50 
0.51 

0.50 
0.46 
0.39 

0.30 

0.19 

—0.07 

+0.06 
0.20 
0.33 

0.45 
0.55 
0.62 

0.66 
0.67 
0.66 

0.61 
0.53 
0.43 

0.31 

0.18 

+0.05 

—0.08 
0.19 
0.29 

—0.38 


Logarithm 

of  the 

Aadins  Vector 

of  the 

Earth. 


0.0062451 
.0063082 
.0063696 

.0064290 
.0064864 
.0065416 

.0065944 
.0066447 
.0066925 

.0067377 
.0067805 
.0068208 

.0068587 
.0068942 
.0069274 

.0069584 
.0069873 
.0070142 

.0070393 
.0070628 
.0070847 

.0071051 
.0071240 
.0071413 

.0071572 
.0071717 
.0071847 

.0071962 
.0072060 
.0072141 

0.0072204 


Dlff.  for 
I  boar. 


96.7 
26.0 
25.2 

24.3 
23.4 
22.4 

21.4 

20.4 
19,8 

18.3 
17.3 
16.3 

15.3 
14.3 
13.4 

12.5 
11.6 
10.8 

10.1 
9.4 

8.8 

8.x 
7.5 
6,9 

6.3 
5.7 
5.1 

4.4 
3.7 
3.0 

2.2 


Mean  Time 

of 
Sidereal  Oh. 


h      m         s 

19  16  48.38 
19  12  52.47 
19  8  56.56 

19  5  0.64 
19  1  4.73 
18  57  8.82 

18  53  12.91 
18  49  17.00 
18  45  21.09 

18  41  25.18 
18  37  29.27 
18  33  33.36 

18  29  37.45 
18  25  41.54 
18  21  45.63 

18  17  49.72 
18  13  53.81 
18  9  57.90 

18  6  1.99 
18  2  6.07 
17  58  10.16 

17  54  14.25 
17  50  18.34 
17  46  22.43 

17  42  26.52 
17  38  30.61 
17  34  34.70 

17  30  38.78 
17  26  42.87 
17  22  46.96 

17  18  51.05 


Note  :  X  corresponds  to  the  true  equioox  of  the  date,  A'  to  the  mean  eqninoz  of  Jannary  Od. 


DUF.  for  1  hoar 
— 9«.830 


IV. 


JUNG,  1869. 
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GREENWICH  MEAN  TIME. 

- 

THE  MOON'S 

1 
if 

SEMIDIAHKTEII. 

HORIZONTAL 

PARALLAX. 

■ 

MERIDIAN   PASSAGE. 

AGS. 

Noon. 

UMalght 

Noon. 

DUr.  for 
1  hoar. 

Midnight 

Diff.  for 
1  hour. 

Diff.  for 
1  hoar. 

1 

2 
3 

14  51.9 
14  49.1 
14  49.1 

14  M.2 
14  48.7 
14  50.1 

54  26.5 
54  16.2 
54  16.2 

-d'.es 

-0.21 
+0.21 

54  20.0 
54  14.9 
54  20.0 

-0.43 

+0.00 

0.42 

h      m 

18  11.6 

18  54.1 

19  36.1 

m 

1.79 
1.75 
1.75 

20.8 
21.8 
22.8 

4 
5 
6 

14  51.8 

14  57.0 

15  4.4 

14  54.1 

15  0.5 
15    8.7 

54  26.2 

54  45.4 

55  12.5 

0.62 
0.98 
1.27 

54  34.7 

54  58.1 

55  28.5 

0.80 
1.13 
1.38 

20  18.3 

21  1.6 
21  46.7 

1.78 
1.83 
1.93 

23.8 

24.8 
25.8 

7 
8 
9 

15  13.4 
15  23.3 
15  33.5 

15  18.3 
15  28.5 
15  38.5 

55  45.6 

56  22.1 
56  59.5 

1.47 
1.56 
1.55 

56    3.5 

56  40.8 

57  17.9 

1.53 
1.56 
1.50 

22  34.4 

23  25.2 

6 

2.05 
2.18 

26.8 
27.8 
28.8 

10 
11 
12 

15  43.4 
15  62.1 
15  59.4 

15  47.9 

15  56.0 

16  2.5 

57  35.6 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.1624 

18  34  16.6 

4.963 

5 

22  13  38.35 

1.9786 

13    8  48.4 

8.309 

6 

20  36  32.13 

9.1585 

18  29  16.2 

5.050 

6 

22  15  36.97 

1.9752 

13    0  28.3 

8.360 

7 

20  38  41.52 

2.1545 

18  24  10.6 

5.137 

7 

22  17  35.38 

1.9719 

12  52    5.2 

&411 

8 

20  40  50.67 

2.1505 

18  18  59.8 

5.922 

8 

22  19  33.60 

1.9687 

12  43  39.0 

8.469 

9 

20  42  59.58 

2.1465 

18  13  43.9 

bjxn 

9 

22  21  31.62 

1.9654 

12  35    9.8 

8.511 

10 

20  45    8.25 

2.1426 

18    8  22.9 

5.392 

10 

22  23  29.45 

1.9622 

12  26  37.7 

8.559 

11 

20  47  16.69 

2.1387 

18    2  56.8 

5.477 

11 

22  25  27.09 

1.9592 

12  18    2.7 

6.607 

12 

20  49  24.89 

2.1346 

17  57  25.7 

5.559 

12 

22  27  24.55 

1.9561 

12    9  24.8 

8.655 

13 

20  51  JJ2.84 

2.1305 

17  51  49.7 

5.642 

13 

22  29  21.82 

1.8529 

12    0  44.1 

8.709 

14 

20  53  40.55 

9.1265 

17  46    8.7 

5.793 

14 

22  31  18.90 

1.9498 

11  52    0.6 

8.748 

15 

20  55  48.02 

9.12i25 

17  40  22.9 

5.803 

15 

22  33  15.80 

1.9468 

11  43  14.3 

8.793 

16 

20  57  55.25 

9.1185 

17  134  32.3 

5.882 

16 

22  35  12.52 

1.9439 

11  34  25.4 

8.837 

17 

21    0    2.24 

9.1145 

17  28  36.9 

5.963 

17 

22  37    9.07 

1.9410 

11  25  33.8 

8.882 

18 

21    2    8.m 

9.1105 

17  22  36.7 

6.042 

18 

22  39    5.44 

.     1.9381 

11  16  39.5 

8.926 

19 

21    4  15.50 

9.1065 

17  16  31.8 

6.119 

19 

22  41     1.64 

1.9352 

11    7  42.7 

8.967 

20 

21    6  21.77 

9.1025 

17  10  22.4 

6.195 

20 

22  42  57.67 

1.9324 

10  58  43.4 

9.011 

21 

21    8  27.80 

9.09K> 

17    4    8.4 

6J272 

21 

22  44  53.53 

1.9296 

10  49  41.4 

9.053 

22 

21  10  33.59 

2.0945 

16  57  49.8 

6.347 

22 

22  46  49.22 

1.9969 

10  40  37.0 

9.092 

23 

21  12  39.14 

2.0905 

16  51  2a7 

6.429 

23 

22  48  44.76 

1.9243 

10  31  30.3 

9.139 

24 

21  14  44.45 

2.0865 

S.  16  44  59.2 

6.495 

24 

22  50  40.14 

1.9917 

S.  10  22  21.1 

9.172 
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GREENWICH  MEAN  TIME. 

' 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaceniiion. 

DIff. 
for  1  m. 

Deelloatloii. 

Diir. 

for  1  m. 

Hour. 

Right  Aicenslon. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  InL 

TUESDA^ 

Y  29. 

WEDNESDAY  30. 

h     m     s            B      . 

O    _    /          // 

// 

h     m      8 

B 

O          /          /' 

II 

0 

22  50  40.14 

1.9917 

S.  10  22  21.1 

9.173 

0 

23  36    8.53 

1.8793 

S.  6  32  21.2 

9.936 

1 

22  52  35.36 

i.9iro 

10  13    9.6 

9.911 

1 

23  38    0.83 

1.8710 

6  22  24;) 

9MI 

2 

22  54  30.42 

1.9165 

10    3  55.8 

9J949 

2 

23  39  53.05 

1.8696 

6  12  25.9 

9.985 

3 

22  56  25.34 

1.9141 

9  54  39.7 

9.987 

3 

23  41  45.18 

1.8689 

6    2  26.1 

10.007 

4 

22  58  20.11 

1.9116 

9  45  21.3 

9.394 

4 

23  43  37.23 

1.8670 

5  52  25.0 

10.030 

5 

23    0  14.73 

1.9099 

9  36    0.8 

9.360 

5 

23  45  29J22 

1.8658 

5  42  22.5 

10.063 

6 

23    2    9.21 

1.9067 

9  26  38.1 

9.396 

6 

23  47  21.13 

1.8646 

5  32  18.6 

10.075 

7 

23    4    3.54 

1.9044 

9  17  13.3 

9.431 

7 

23  49  12.97 

1.8635 

5  22  13.5 

10.096 

8 

23    5  57.74 

1.9099 

9    7  46.4 

9.466 

8 

23  51    4.75 

1.8694 

5  12    7.1 

10.117 

9 

23    7  51.81 

1.9000 

8  58  17.4 

9.500 

9 

23  52  56.46 

1.8614 

5    1  59.5 

10.136 

10 

23    9  45.74 

1.8978 

8  48  46.4 

9.532 

10 

23  54  48.12 

1.8605 

4  51  50.8 

10.155 

11 

23  11  39.55 

1.8957 

8  39  las 

9.565 

11 

23  56  39.72 

1.8595 

4  41  40.9 

10.174 

12 

33  13  33.22 

1.8935 

8  29  38.6 

9.597 

12 

23  58  31.26 

1.8587 

4  31  29.9 

10.199 

13 

23  15  26.77 

1.8915 

8  20    1.7 

9.630 

13 

0    0  22.76 

1.8579 

4  21  17.8 

10J211 

14 

23  17  20JJ0 

1.8895 

8  10  23.0 

9.660 

14 

0    2  14.21 

1.8579 

4  11    4.6 

10.997 

15 

23  19  13.51 

1.8876 

8    0  42.5 

9.690 

15 

0    4    5.62 

1.8565 

4    0  50.4 

10.944 

16 

23  21    6.71 

1.8858 

7  51    02 

9.790 

16 

0    5  56.99 

1.8558 

3  50  35.3 

10.959 

17 

23  22  59.80 

1.8839 

7  41  16.1 

9.749 

17 

0    7  48.32 

1.8559 

3  40  19.3 

10.975 

18 

23  24  52.78     1.8823 

7  31  30.3 

9.777 

18 

0    9  39.62 

l.a'>47 

3  30    2.3 

10J291 

19 

23  26  45.66 

1.8803 

7  21  42.8 

9.806 

19 

0  11  30.89 

1.8549 

3  19  44.4 

10.305 

20 

23  28  38.42 

1.8789 

7  11  53.6 

9.833 

20 

0  13  22.13 

1.8538 

3    9  25.7 

10.318 

21 

23  30  31.09 

1.8771 

7    2    2.8 

9.859 

21 

0  15  13.35 

1.8536 

2  59    6.2 

10.339 

22 

23  32  23.67 

1.8755 

6  52  10.5 

9.885 

22 

0  17    4.56 

1.8539 

2  48  45.8 

10.345 

23 

23  34  16.15 

1.8738 

6  42  16.6 

9.911 

23 

0  18  55.74 

1.8598 

2  38  24.8 

10.357 

24 

23  36    8.53 

1.8793 

S.  6  32  21.2 

9.936 

24 

0  20  46.90 

1.8597 

Is.  2  28    2.9 

10.368 

PHASE 

;S  OF  TH 

E  MOON. 

C  Last  Q 

Quarter,     . 

•         •          «          • 

.... 

d       h 

1  19 

m 

21.5 

#  New  ^ 
J>   First  ( 

uOOQ. 

9  15 
16  14 

52.0 
15.3 

Juarter,    . 

*        •         •         • 

.... 

O  FullW 

[oon,     .     . 

.         •         .         • 

•     .     •     •     < 

23  13 

38.9 

C  Apoge 
<C   Perige 

(T     A  nocrfi 

p 

d 

2 

■ 

h 

11.9 

15 

21.8 

p 

30 

6.3 

^k 

— r-o- 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

9 

Rtar'n  Name 

p.  L. 

P.L. 

p.  L. 

1 

PL. 

o  a                   and 

Noon. 

of 

IIP»- 

of 

Vlh. 

of 

IXh- 

of 

.1 

Position. 

Diflf. 

Diff. 

Diff. 

Diff. 



3108 

Autares 

W. 

o          /        <^ 

84    5  36 

30»5 

O           /         /' 

85  33  52 

3099 

O           /         /' 

87    2    3 

3103 

O           /         «' 

88  30    9 

Saturn 

W. 

78    8  41 

3017 

79  38  33 

3099 

81    8  19 

3096 

82  38    0 

3030 

a  Aquilse 

w. 

43  55  23 

4374 

45    1    8 

4311 

46    7  50 

4959 

47  15  27 

4199 

a  Arietis 

E. 

64  28  50 

aaao 

63    3  16 

3941 

61  37  55 

3950 

60  12  45 

39G0 

Jupiter 

E. 

65  37  31 

3133 

64  10    2 

3139 

62  42  40 

3143 

61  15  23 

3148 

Sun 

E. 

98  47  24 

3416 

97  25  26 

3493 

96    335 

3497 

94  41  49 

3431 

2 

Antiircs 

W. 

95  49  34 

3121 

97  17  18 

3193 

98  45    0 

3194 

100  12  40 

3194 

Saturu 

W. 

90    5  19 

304:j 

91  34  36 

3044 

93    3  56 

3045 

94  33  13 

3045  . 

a  Aquilae 

W. 

53    4  52 

399S 

54  16  39 

3956 

55  29    0 

3998 

56  41  51 

3900 

a  Arietis 

E. 

53    9  55 

3313 

51  45  58 

3395 

50  22  15 

'jxn 

48  58  46 

3349 

Jupiter 

E. 

54    0  12 

3164 

52  33  20 

3166 

51    6  30 

3168 

49  39  42 

3168 

Sun 

E. 

87  53  59 

3445 

86  32  34 

3446 

85  11    9 

3447 

83  49  46 

3446 

3 

Saturn 

W. 

101  59  47 

3039 

103  29  11 

3036 

104  58  39 

3034 

106  28  10 

3030 

a  AquiloB 

W. 

62  52  52 

3779 

64    8  16 

3759 

65  24    1 

3739 

66  40    7 

3790 

Foinalhaut 

W. 

28  59  13 

4380 

30    5  47 

4904 

31  14    5 

4111 

32  23  56 

4095 

a  Arietis 

E. 

42    5  14 

3496 

40  43  27 

3446 

39  22    3 

3468 

38    1    3 

3493 

Jupiter 

E. 

42  25  48 

3166 

40  59    0 

3165 

39  32  10 

3164 

38    5  18 

3163 

Sun 

E. 

77    2  39 

3440 

75  41    8 

3438 

74  19  34 

3434 

72  57  56 

3431 

4 

a  AquilsB 

W. 

73    5  18 

3837 

74  23  12 

3693 

75  41  22 

3608 

76  59  48 

3593 

Foinalhaut 

W. 

38  32    2 

3706 

39  48  43 

3658 

41    6  15 

3614 

42  24  34 

3574 

a  Pegasi 

W. 

28  33  33 

5940 

29  27  25 

5030 

30  23  57 

4847 

31  22  55 

4686 

Jupiter 

E. 

30  50  23 

3159 

29  23  16 

3149 

27  56    6 

3148 

26  28  54 

3146 

a  Arietis 

E. 

31  24  13 

3677 

30    7    1 

3739 

28  50  48 

3796 

27  35  42 

3879 

Sun 

E. 

66    8  32 

3406 

64  46  21 

3398 

63  24    2 

3391 

62    1  35 

3384 

5 

a  AquilflB 

W. 

83  35  39 

3599 

84  55  31 

3518 

86  15  35 

3506 

87  35  52 

3496 

Fomalhaut 

W. 

49    6  19 

3408 

50  28  27 

3379 

51  51    7 

3359 

53  14  18 

3387 

a  Pegasi 

W. 

36  47  49 

4105 

37  57  46 

4090 

39    9    6 

3943 

40  21  42 

3874 

Sun 

E. 

55    7    9 

3349 

53  43  46 

3339 

52  20  12 

3393 

50  56  27 

3313 

6 

a  Aquilffi 

W. 

94  20  10 

3447 

95  41  33 

3439 

97    3    5 

3431 

98  24  46 

3435 

FonmJhaut 

W. 

60  17  12 

3914 

61  43    5 

3193 

63    9  23 

3173 

64  36    4 

3153 

a  Pegasi 

W. 

46  41    0 

3594 

47  59  41 

3548 

49  19  11 

3507 

50  39  27 

3469 

Sun 

E. 

43  54  45 

3960 

42  29  47 

3949 

41    4  36 

:i938 

39  39  12 

3297 

7 

a  Aquilee 

W. 

105  14  51 

3400 

106  37    7 

3399 

107  59  25 

3397 

109  21  45 

3397 

Fomalliaut 

W. 

71  55  14 

3063 

73  24    9 

3046 

74  53  25 

3089 

76  23    2 

3014 

a  Pegasi 

W. 

57  31     8 

3299 

58  55  21 

3270 

60  20    7 

3949 

61  45  26 

3916 

Sun 

E. 

32  28  54 

3172 

31    2  11 

3162 

29  35  16 

3159 

28    8    9 

3143 

11 

Sun 

W. 

17    3  21 

9833 

18  37    6 

9814 

20  11  16 

9795 

21  45  50 

9779 

Regulus 

E. 

50  41  42 

9496 

48  58  45 

9417 

47  15  35 

9410 

45  32  14 

9401 

Mars 

E. 

62    4  26 

9586 

60  25  12 

9579 

58  45  48 

9570 

57    6  12 

3563 

Spica 

E. 

104  30    6 

9458 

102  47  54 

9450 

101    5  30 

9441 

99  22  53 

9433 

12 

Sun 

W. 

29  43  42 

9719 

31  20    6 

9701 

32  56  44 

9699 

34  33  34 

3683 

Regulus 

E. 

36  52  48 

9367 

35    8  26 

9361 

33  23  55 

9356 

31  39  16 

9350 

Mars 

E. 

48  45  40 

1     9527 

47    5    5 

9522 

45  24  22 

9516 

43  43  31 

3510 

Spica 

E. 

90  47    3 

9396 

89    3  23 

9390 

87  19  34 

9384 

85  35  37 

3379 

13 

Sun 

W. 

42  40  28 

1      9648 

44  18  18 

96't3 

45  56  15 

9637 

47  34  20 

9639 

Mai's 

E. 

35  17  28 

;      2487 

33  :35  57 

;      2485 

31  54  22 

2489 

30  12  43 

»I79 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

''  of  tho 
onth. 

Star's  Nnmo 
and 

Midnight. 

P.  L. 
of 

XVb. 

P.  L. 

of 

xvnih. 

p.  L. 
of 

XXIh. 

P.  L. 

of 

Q 

1 

Poidtion. 

Diff. 
3110 

Diff. 

Diff. 

Dlff. 

Antares 

W. 

O           1        It 

89  58    9 

O           /        // 

91  26    6 

3114 

O           /         1/ 

92  53  58 

3117 

9l  21  47 

3119 

Saturn 

W. 

84    7  35 

3094 

85  37    6 

3037 

87    6  33 

3039 

88  35  57 

3041 

a  AquilsB 

w. 

48  23  54 

4151 

49  33    7 

4106 

50  43    3 

4065 

51  53  39 

4027 

a  Arietis 

E. 

58  47  47 

3970 

57  23    1 

3961 

55  58  27 

3991 

54  34    5 

3301 

Jupiter 

E. 

59  48  12 

3153 

58  21    6 

3156 

56  54    4 

3159 

55  27    6 

3163 

SUJT 

E. 

93  20    8 

3435 

91  58  31 

3438 

90  36  58 

3441 

89  15  28 

3442 

2 

Antares 

W. 

101  40  20 

3194 

103    8    0 

3195 

104  35  39 

3194 

106    3  20 

3194 

Saturn 

W. 

96    2  30 

3044 

97  31  48 

3044 

99    1    6 

3043 

100  30  26 

3042 

a  Aquilffi 

W. 

57  55  11 

3873 

59    8  59 

3847 

60  23  13 

3893 

61  37  51 

3801 

a  Arietis 

E. 

47  35  31 

nam 

46  12  31 

3377 

44  49  48 

3391 

43  27  21 

3406 

Jupiter 

E. 

48  12  55 

3168 

46  46    8 

3169 

45  19  22 

3168 

43  52  35 

3168 

Sun 

E. 

82  28  22 

3446 

81    6  58 

3446 

79  45  34 

3444 

78  24    7 

3443 

3 

Saturn 

W. 

107  57  45 

3096 

109  27  25 

3099 

110  57  11 

3017 

112  27    3 

3019 

a  Aquilee 

W. 

67  56  33 

3703 

69  13  17 

3686 

70  30  19 

3668 

71  47  40 

3659 

Fouialhaut 

W. 

33  35  11 

3946 

34  47  44 

3877 

36    1  27 

3814 

37  16  15 

3757 

a  Arietis 

E. 

36  40  31 

3521 

35  20  30 

3559 

34    1    3 

3588 

32  42  16 

3629 

Jupiter 

E. 

36  38  24 

3161 

35  11  28 

3158 

33  44  29 

3156 

32  17  27 

3154 

j  Sun 

E. 

71  36  14 

3496 

70  14  27 

3499 

68  52  35 

3416 

67  30  37 

3410 

4 

a  Aquilse 

W. 

78  18  30 

358r> 

79  37  26 

3567 

80  56  36 

3554 

82  16    1 

3549 

Fomalhaut 

W. 

43  43  37 

3536 

45    3  21 

3501 

46  23  44 

3468 

47  44  44 

3437 

' 

a  Pegasi 

W. 

32  24    6 

4549 

33  27  21 

4415 

34  32  29 

4301 

35  39  21 

4198 

Jupiter 

E. 

25    1  40 

3145 

23  34  25 

3145 

22    7  10 

3147 

20  39  57 

3150 

a  Arietis 

E. 

26  21  54 

3969 

25    9  37 

4071 

23  59    5 

4198 

22  50  37 

4353 

Sun 

E. 

60  39    0 

3377 

59  16  17 

3368 

57  53  24 

3360 

56  30  22 

3351 

5 

a  Aquilee 

W. 

88  56  21 

3485 

90  17    2 

3475 

91  37  54 

3465 

92  58  57 

3456 

Fomalhaut 

W. 

54  37  58 

3303 

56    2    6 

3979 

57  26  42 

3257 

58  51  44 

3935 

a  Pegasi 

W. 

41  35  28 

3809 

42  50  21 

3749 

44    6  16 

3693 

45  23  10 

3641 

Sun 

E. 

49  32  31 

3303 

48    8  23 

3993 

46  44    3 

3989 

45  19  30 

3971 

6 

a  Aquilse 

W. 

99  46  34 

3410 

101    8  29 

3413 

102  30  31 

3408 

103  52  39 

3404 

Fomalhaut 

W. 

66    3    9 

3134 

67  30  37 

3115 

68  58  28 

3098 

70  26  40 

3080 

a  Pegasi 

W. 

52    0  26 

3431 

53  22    8 

3395 

54  44  30 

3361 

56    7  31 

3330 

Sun 

• 

E. 

38  13  35 

3915 

36  47  44 

3904 

35  21  40 

3194 

33  55  24 

3183 

7 

(z  Aqnilffi 

W. 

110  44    5 

'xm 

112    6  23 

3400 

113  28  39 

3405 

114  50  50 

3410 

Fomalhaut 

W. 

77  52  58 

9997 

79  23  14 

9989 

80  53  49 

2967 

82  24  43 

•9953 

a  Pegasi 

W. 

63  11  16 

3191 

64  37  36 

3166 

66    4  26 

3143 

67  31  44 

3120 

Sun 

E. 

26  40  52 

3133 

25  13  23 

3197 

23  45  46 

3190 

22  18    1 

3115 

11 

Sun 

W. 

23  20  46 

9763 

24  56    3 

9748 

26  31  39 

9ri5 

28    7  32 

9729 

Regulus 

E. 

43  48  41 

9394 

42    4  58 

9387 

40  21    4 

9380 

38  37    1 

9373 

Mars 

E. 

55  26  26 

9555 

53  46  29 

9548 

52    6  22 

3541 

50  26    6 

9534 

Sfiica 

E. 

97  40    5 

9494 

95  57    5 

9417 

94  13  55 

9410 

92  30  34 

9403 

12 

Sun 

W. 

36  10  37 

9675 

37  47  50 

9667 

39  25  14 

9660 

41    2  47 

9655 

Regulus 

E. 

29  54  30 

9346 

28    9  37 

9341 

26  24  37 

2337 

24  39  31 

'ZSX.\ 

Mars 

K. 

42    2  32 

9504 

40  21  25 

9500 

38  40  12 

9496 

36  58  53 

9499 

Spica 

E. 

83  51  32 

9374 

82    7  20 

9368 

80  23    0 

9364 

78  38Ji4 

9360 

13 

Sun 

W. 

49  12  31 

9696 

50  50  48 

9694 

52  29  11 

9619 

54    7  40 

9616 

Mars 

E. 

28  31    0 

9477 

26  49  14 

9475 

25    7  25 

9473 

23  25  34 

9472 

14 
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GREENWICH  MEAN  TIME. 

1 
1 

LUNAR  DISTANCES 

• 

■ 

9 

Star*!  Nome 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Noon. 

of 

J  lib. 

of 

Vlh 

of 

IXh. 

of 

ss4 

ft 

PoBition. 

^ 

DifT. 
2356 

Dlff. 

Dlff. 
2349 

Diff. 

1 

13 

Spica 

E. 

0          /        /' 

76  54    2 

O           1         II 

75    9  24 

2353 

O           1        II 

73  24  41 

0          /        // 

71  39  53 

2346 

14     Sun 

W. 

55  46  13 

S613 

57  24  51 

S610 

59    3  33 

8607 

60  42  18 

1 
3604 

'  Spica 

E. 

62  55    3 

2337 

61    9  58 

2337 

59  24  52 

3336 

57  39  45 

2337 

Ajitares 

E. 

108  47  44 

23S5 

107    3    5 

2353 

105  18  22 

3349 

103  33  34 

S347 

Saturn 

E. 

113  55  57 

2279 

112    9  26 

3376 

110  22  51 

3274 

108  36  13 

2972 

1 

15     Sun 

W. 

68  56  49 

2596 

70  35  50 

2595 

72  14  52 

3594 

73  53  55 

2583 

1  Spica 

E. 

48  54  23 

2342 

47    9  25 

2345 

45  24  31 

2348 

43  39  42 

2353   1 

:  Aiitares 

E. 

94  48  47 

2338 

93    3  43 

3337 

91  18  37 

2336 

89  33  30 

3336 

Saturn 

E. 

99  42  29 

2366 

97  55  39 

9365 

96    8  48 

2264 

94  21  56 

8964 

16 

Sun 

W. 

82    9  20 

2593 

a3  48  25 

2593 

85  27  29 

2593 

87    6  33 

8594 

1  Regulus 

W. 

19  37  43 

2991 

21  23  56 

2390 

23  10  10 

2289 

24  56  25 

2980 

Spina 

E. 

34  57  33 

2387 

33  13  40 

2398 

31  30    2 

2412 

29  46  44 

2426 

Antares 

E. 

80  47  58 

2338 

79    2  54 

2339 

77  17  51 

2341 

75  32  51 

2343 

Saturn 

E. 

85  27  34 

2265 

&3  40  43 

2265 

81  53  52 

2366 

80    7    2 

2967 

17 

Sun 

W. 

95  21  30 

2601 

97    0  24 

2603 

98  39  16 

3604 

100  18    5 

2607 

Regulus 

W. 

33  47  31 

2994 

35  33  40 

3395 

37  19  47 

9996 

39    5  52 

2298 

Mars 

W. 

19  26  20 

2470 

21    8  16 

3470 

22  50  11 

3470 

24  32    7 

2470 

Antares 

E. 

66  48  38 

2355 

65    3  5J> 

3359 

63  19  25 

3363 

61  34  57 

8367 

Saturn 

E. 

71  13  18 

2373 

69  26  39 

3375 

67  40    3 

3377 

65  53  29 

2279 

a  Aquilffi 

E. 

112    9    2 

2947 

110  37  43 

2933 

109    6    6 

3929 

107  34  15 

2912 

18  1  Sun 

W. 

108  31  24 

2619 

110    9  53 

2632 

111  48  18 

3635 

113  26  39 

8099 

Regulus 

W. 

47  55  36 

2309 

49  41  22 

3311 

51  27    5 

3314 

53  12  44 

8317 

Mars 

W. 

33    1  27 

3477 

34  43  12 

2480 

36  24  54 

2483 

38    632 

2485 

1  Antares 

E. 

52  54  22 

2395 

51  10  40 

2403 

49  27    9 

2410 

47  43  48 

8419   1 

Saturn 

E. 

57    1  33 

2291 

55  15  21 

2395 

53  29  14 

8398 

51  43  12 

3301 

a  Aquilff) 

E. 

99  52  19 

2881 

98  19  36 

3878 

96  46  49 

88n 

95  14    1 

2876 

19 

Sun 

W. 

121  37    8 

2648 

123  14  58 

3653 

124  52  41 

8658 

126  [^  17 

8663 

Regulus 

W. 

61  59  47 

2335 

63  44  56 

3339 

65  29  59 

3343 

67  14  57 

8347 

Mars 

W. 

46  33  37 

2503 

48  14  47 

2507 

49  55  51 

2511 

51  36  49 

8515 

Antares 

E. 

39  10  39 

2477 

37  28  54 

2493 

35  47  31 

3512 

34    634 

8533  ■ 

Saturn 

E. 

42  54  19 

2321 

41    8  50 

2326 

39  23  29 

2331 

37  38  15 

2337 

{  a  Aquilffi 

E. 

87  30  26 

2893 

85  57  58 

2899 

84  25  38 

2907 

82  53  28 

8916 

20 

Regulus 

W. 

75  58    4 

8371 

77  42  20 

2377 

79  26  28 

8363 

81  10  27 

2389 

Mara 

W. 

60    0    0 

2541 

61  40  16 

2546 

63  20  25 

2553 

65    0  25 

3550 

Spica 

W. 

23    4    3 

2577 

24  43  30 

2557 

26  23  24 

2542 

28    3  39 

8530 

a  AquilsB 

E. 

75  15  55 

2977 

73  45  14 

2995 

72  14  55 

3013 

70  44  58 

3031 

Fomalhaut 

E. 

108  40  58 

3640 

107    2  58 

2640 

105  24  58 

2641 

103  46  59 

3644 

21 

Regulus 

W. 

89  48  10 

2423 

91  31  14 

2429 

93  14    8 

3436 

94  56  51 

1 

3444 

Mara 

W. 

73  18  11 

2593 

74  57  15 

2601 

76  36    9 

3609 

78  14  52 

3617 

Spica 

W. 

36  27  35 

2510 

38    8  34 

2511 

39  49  32 

3512 

41  30  28 

2515 

a  AquilsB 

E. 

63  21  51 

3156 

61  54  49 

3188 

60  28  25 

3331 

59    2  41 

3359 

Fomalhaut 

E. 

95  38    9 

2664 

94    0  41 

2671 

92  23  22 

3678 

90  46  13 

2685 

a  Pegasi 

E. 

110  33  50 

2838 

108  59  59 

stsrr 

107  26    6 

3897 

105  52  13 

2896 

22 

Regulus 

W. 

103  27  38 

2486 

105    9  11 

24P4 

106  50  3!2 

2503 

108  31  41 

2513  1 

Mars 

W. 

86  25  3« 

2660 

88    3    9 

2670 

89  40  29 

2680 

91  17  36 

2689  ' 

Spica 

W. 

49  53  52 

3539 

51  34  11 

2M5 

rit^  14  21 

8.Vi2 

54  54  22 

25611 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

8tar*a  Name 

P.  L. 

1 

1 

1  P.  L. 

p.  L. 

p.  L. 

and 

Midnifflit 

of 

XVh. 

1      of 

XVlllh. 

of 

XXIh- 

of 

^ 

PoniUon. 

^7 

Dur. 

Diff. 

Diff. 

Diff. 

O           /         // 

o          /        </ 

O           /         // 

O          I        II 

13 

Spica 

E. 

09  55    1 

9344 

68  10    5 

1     9349 

66  25    7 

9340 

64  40    6 

2333 

14 

Sun 

W. 

62  21    7 

S609 

63  59  59 

9601 

65  38  53 

9590 

67  17  50 

2597 

Spica 

E. 

55  54  39 

9336 

54    9  32 

1     9337 

52  24  27 

9339 

50  39  24 

2340 

Antares 

E. 

101  48  43 

9344 

100    3  48 

9349 

98  18  50 

9341 

96  33  50 

9330 

Saturn 

E. 

106  49  33 

9970 

105    2  50 

9969 

103  16    5 

2968 

101  29  18 

9966 

15 

Sun 

W. 

75  32  59 

9503 

77  12    4 

9593 

78  51    9 

9509 

80  30  15 

9593 

Spica 

E. 

41  55    0 

9357 

40  10  24 

9364 

38  25  57 

9370 

36  41  39 

9378 

Antares 

E. 

87  48  23 

9336 

86    3  16 

9337 

84  18  10 

9336 

82  33    3 

9337 

Saturn 

E. 

92  35    4 

9964 

90  48  12 

9964 

89    1  19 

2964 

87  14  26 

9964 

16 

Sun 

W. 

88  45  36 

9506 

90  24  37 

9597 

92    336 

2598 

93  42  34 

9500 

Regulus 

W. 

26  42  40 

9989 

28  28  55 

9991 

30  15    8 

9991 

32    1  20 

2309 

Spica 

E. 

28    3  47 

9445 

26  21  17 

9467 

24  39  18 

9405 

22  57  58 

9520 

Antares 

E. 

73  47  54 

9344 

72    2  59 

9347 

70  18    8 

9350 

68  33  21 

9353 

Saturn 

E. 

78  20  14 

9968 

76  33  27 

9368 

74  46  42 

2970 

72  59  59 

9279 

17 

Sun 

W. 

101  56  51 

9600 

103  35  34 

9611 

105  14  14 

9613 

106  52  51 

9616 

Regulus 

W. 

40  51  55 

9300 

42  37  55 

9309 

44  23  52 

9304 

46    9  46 

9307 

Mars 

W. 

26  14    2 

9471 

27  55  56 

9479 

29  37  48 

9473 

31  19  39 

2475 

Antares 

E. 

59  50  35 

9379 

58    6  20 

9378 

56  22  13 

9389 

54  38  13 

9389 

Saturn 

E. 

64    6  59 

9981 

61J  20  32 

2384 

60  34    9 

9986 

58  47  49 

9989 

a  Aquiiss 

E. 

106    2  11 

9903 

104  29  56 

9895 

102  57  31 

9889 

101  24  58 

9884 

18 

Sun 

W. 

115    4  55 

9639 

116  43    6 

9636 

118  21  12 

9640 

119  59  13 

9644 

Regulus 

W. 

54  58  18 

9390 

56  43  48 

9394 

58  29  13 

9337 

60  14  33 

933] 

Mnrs 

W. 

39  48    6 

9488 

41  29  36 

9499 

43  11     1 

9495 

44  52  21 

9498 

Antares 

E. 

46    0  41 

9498 

44  17  46 

9439 

42  35    7 

9450 

40  52  44 

2463 

Saturn 

E. 

49  57  14 

9305 

48  11  22 

9309 

46  25  35 

9313 

44  39  54 

2317 

a  AquilflB 

E. 

93  41  12 

9878 

92    8  25 

9880 

90  35  41 

9883 

89    3    1 

2887 

19 

Sun 

W. 

128    7  47 

9668 

129  45  10 

9674 

131  22  25 

9680 

132  59  32 

2684 

Regulus 

W. 

68  59  48 

9358 

70  44  32 

9356 

72  29  10 

9361 

74  13  41 

2366 

Mars 

W. 

53  17  41 

9590 

54  58  26 

9585 

5639    5 

9530 

58  19  36 

2535 

Antares 

E. 

32  26    5 

9556 

30  46    9 

9589 

29    6  49 

9613 

27  28  12 

9650 

Saturn 

E. 

a5  53    9 

9349 

34    8  11 

9348 

32  23  22 

93a5 

30  38  42 

9369 

a  Aquilfe 

E. 

81  21  29 

9996 

79  49  43 

9938 

78  18  12 

9040 

76  46  55 

9069 

20 

Regulus 

W. 

82  54  17 

9395 

84  37  59 

9401 

86  21  32 

9408 

88    4  56 

9415 

Mars 

W. 

66  40  16 

9565 

68  19  59 

9579 

69  59  32 

9579 

71  38  56 

9585 

Spica 

W. 

29  44  10 

9599 

31  24  52 

9517 

33    5  42 

9519 

34  46  38 

2512 

a  AquiliB 

E. 

69  15  24 

3059 

67  46  16 

3076 

66  17  37 

3101 

64  49  28 

3127 

Fomalhaut 

K. 

102    9    4 

9646 

100  31  12 

9650 

98  53  25 

9655 

97  15  44 

2659 

21 

Regulus 

W. 

96  39  23 

9458 

98  21  44 

9460 

100    3  54 

9468 

101  45  52 

2477 

Mars 

W. 

79  53  24 

9695 

81  31  45 

9633 

83    9  55 

9643 

84  47  52 

2652 

Spica 

W. 

4^3  11  20 

9519 

44  52    7 

9593 

46  32  48 

2527 

48  13  23 

2539 

a  AquiloB 

E. 

57  37  41 

'jtan 

56  13  26 

3340 

54  50    1 

3386 

53  27  29 

3437 

Fomalhaut 

E. 

89    9  13 

9699 

87  32  23 

9709 

85  55  46 

2711 

84  19  21 

2721 

a  Pegasi 

E. 

104  18  22 

9830 

102  44  33 

9834 

101  10  49 

2837 

99  37    9 

2842 

22 

Re<niluA 

W. 

110  12  36 

9589 

111  53  18 

9539 

113  33  47 

2549 

115  14    2 

2552 

Mars 

W. 

92  54  30 

9700 

94  31  10 

9710 

96    7  37 

2790 

97  43  50 

2731 

1 

Spica 

W. 

56  34  12 

9567 

58  13  52 

8575 

59  53  21 

2583 

61  32  39 

2^93 

1 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

of  the 
•nth. 

Star'H  Name 

P.  L. 

p.  L. 

p.  L. 

1 

V.  L. 

RQd 

Noon. 

of 

111»»' 

of 

VP». 

of 

IS> 

of 

1^ 

22 

PoaitioiL 

Diff. 

DIff. 

Diff. 

DiiT. 

a  Aquilffi 

E. 

52    5  54 

349S 

50  45  21 

XAl 

O           /         " 

49  25  53 

3614 

O           /         /' 

48    7  34 

96H5 

Fomalhaut 

E. 

82  43    9 

2733 

81    7  11 

2743 

79  31  28 

2755 

77  56    1 

2767 

a  Fegaai 

E. 

98    3  36 

9848 

96  30  10 

2855 

94  56  53 

2869 

93  23  45 

2869 

23 

Mars 

W. 

99  19  49 

2749 

100  55  33 

2753 

102  31    3 

9765 

104    6  17 

2775 

8pica 

W. 

63  11  44 

S601 

64  50  37 

9611 

66  29  17 

2691 

68    7  44 

2631 

Antares 

W. 

18  52    2 

3100 

20  20  12 

3032 

21  49  45 

9981 

23  20  22 

2941 

1  Fomalhaut 

E. 

70    3    7 

9840 

68  29  31 

9856 

66  56  16 

3875 

65  23  25 

2893 

a  Pegasi 

E. 

85  41    0 

9091 

84    9    8 

2935 

82  37  33 

9946 

81    6  15 

2969 

24 

Spica 

W. 

76  16  33 

9684 

77  53  35 

9694 

79  30  23 

2705 

81    6  56 

2716 

Aj]  tares 

W. 

31    2  33 

9851 

32  35  55 

9846 

34    9  23 

2842 

35  42  57 

2840 

Saturn 

W. 

25  43  49 

9648 

27  21  39 

9658 

28  59  15 

9667 

30  36  39 

2678 

Fomalhaut 

K. 

57  45  25 

3001 

56  15  13 

3026 

54  45  32 

3052 

53  16  24 

3080 

a  Pegasi 

E. 

73  34  26 

3044 

72    5    8 

3069 

70  36  12 

3083 

69    7  41 

3103 

25 

Spica 

W. 

89    5  54 

9775 

90  40  55 

9786 

92  15  41 

2798 

93  50  12 

2810 

Antares 

W. 

43  30  3*2 

9855 

45    3  49 

9860 

46  36  59 

2866 

48  10    1 

2873 

Saturn 

W. 

38  40  13 

9730 

40  16  13 

9741 

41  51  58 

2753 

43  27  28 

2763 

Fomalhaut 

E. 

45  59  57 

3949 

44  34  46 

3990 

43  10  23 

3334 

41  46  51 

3383 

a  Peeasi 

E. 

61  51  44 

3291 

60  26    0 

3948 

59    0  48 

3977 

57  36  10 

3308 

a  Arietis 

E. 

104  15  56 

9905 

102  43  43 

9914 

101  11  42 

9924 

99  39  54 

2935 

Jupiter 

E. 

111  43    8 

9890 

110    9    6 

2831 

108  35  19 

9844 

107    1  48 

2855 

26 

Antares 

W. 

55  52  48 

9913 

57  24  50 

9999 

58  56  41 

9931 

60  28  21 

2939 

Saturn 

W. 

51  21  21 

9819 

52  55  24 

9830 

54  29  13 

9841 

56    2  48 

2852 

a  Pegasi 

E. 

50  42  21 

3486 

49  21  41 

3598 

48    1  48 

3574 

46  42  45 

3623 

a  Arietis 

E. 

92    4  13 

9989 

90  33  46 

3000 

89    3  33 

3011 

87  33  34 

XOi 

Jupiter 

E. 

99  17  52 

9919 

97  45  49 

9924 

96  14    0 

9935 

94  42  25 

2946 

27 

Antares 

W. 

68    3  57 

9982 

69  34  32 

9999 

71    4  55 

3000 

72  35    8 

3008 

Saturn 

W. 

63  47  19 

9903 

65  19  34 

9919 

66  51  37 

9939 

68  23  28 

2931 

a  Pe^si 
a  Arietis 

E. 

40  21  55 

3931 

39    9    7 

4011 

37  57  38 

4098 

36  47  34 

4193 

E. 

80    7  10 

30eO 

78  38  36 

3091 

77  10  16 

3103 

75  42  10 

3114 

Jupiter 

E. 

87    7  55 

9998 

85  37  40 

3009 

84    7  38 

3018 

82  37  48 

3097 

Sun 

E. 

139  47  42 

3284 

138  23  12 

3994 

136  58  54 

3305 

135  34  48 

3313 

28 

Antares 

W. 

80    3  41 

3047 

81  32  55 

3055 

83    2    0 

3061 

84  30  57 

3068 

Saturn 

W. 

75  59  56 

9973 

77  30  42 

9981 

79    1  19 

9988 

80  31  47 

9995 

a  Aq^uilee 
a  AntJtis 

W. 

41    9  26 

4555 

42  12  30 

4473 

43  16  46 

4398 

44  22    9 

4331 

E. 

68  25  11 

3173 

66  58  29 

3184 

65  32    1 

3196 

64    5  47 

3908 

Jupiter 

E. 

75  11  26 

3071 

73  42  41 

3079 

72  14    6 

3087 

70  45  40 

3090 

Sun 

E. 

128  36  52 

3357 

127  13  46 

3365 

125  50  50 

3379 

124  28    2 

3379 

29 

Antares 

W. 

91  53  47 

3096 

93  22    1 

3101 

94  50    9 

3105 

96  18  12 

3110 

Saturn 

W. 

88    2    6 

3024 

89  31  49 

3098 

91     1  27 

3039 

92  31    0 

3036 

a  Aquilffi 

W. 

50    2  45 

4079 

51  13    7 

4039 

52  24    8 

4005 

53  35  43 

3972 

a  Arietis 

E. 

56  58  10 

3969 

55  33  22 

3289 

54    8  49 

3994 

52  44  31 

3308 

Jupiter 

E. 

63  25  31 

3194 

61  57  51 

3129 

60  30  16 

3133 

59    2  47 

31.38 

Sln 

E. 

117  35  56 

3409 

116  13  50 

3415 

114  51  50 

3418 

113  29  54 

3433 

30 

a  Aquilae 

W. 

59  40  56 

3843 

60  55  14 

3891 

62    9  54 

3809 

63  24  54 

3783 

a  Ai'ietis 

E. 

45  47  12 

3386 

44  24  40 

3405 

43    2  2i) 

3494 

41  40  40 

3446 

Jupiter 

E. 

51  46  28 

3153 

50  19  22 

3155 

48  52  19 

3157 

47  25  18 

3157 

Sun 

E. 

106  41  13 

3435 

105  19  36 

3436 

103  58    0 

3437 

102  36  25 

3437 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

h 

Star's  Name 

P.  L. 

1 

p.  L. 

p.  L. 

p.  L. 

11 

and 

Midnight 

of 

XVh. 

of 

X\'llli^ 

of 

XXIh. 

of 

32 

Position. 

Diff. 

Diff. 

Diff. 
3938 

Diff. 

o  Aqnilff) 

E. 

O           1        It 

46  50  31 

3763 

O           /        // 

45  34  50 

3847 

44  20  36 

O           /         It 

43    7  55 

4040 

Fomalhaut 

E. 

76  20  50 

S780 

74  45  56 

9794 

73  11  20 

2808 

71  37    3 

SR25 

a  Pegasi 

E. 

91  50  46 

2879 

90  18    0 

2889 

88  45  27 

2898 

87  13    6 

3910 

23 

Mors 

W. 

105  41  17 

3788 

107  16    1 

3798 

108  50  31 

2811 

110  24  45 

3823 

Spica 

W. 

69  45  57 

9640 

71  23  57 

2651 

73    1  43 

3661 

74  39  15 

9673 

Antares 

W. 

24  51  49 

2913 

26  23  53 

2888 

27  56  27 

3&7S 

29  29  22 

3859 

Fomalhaut 

E. 

63  50  57 

2913 

62  18  54 

2932 

60  47  16 

3954 

59  16    6 

39T7 

a  Pegasi 

E. 

79  35  14 

2977 

78    4  32 

2993 

76  34. 10 

3000 

75    4    8 

3085 

24 

Spica 

W. 

82  43  14 

2738 

84  19  17 

2739 

85  55    5 

2751 

87  30  37 

9763 

Antares 

W. 

37  16  33 

2841 

38  50    8 

2843 

40  23  40 

3845 

41  57  10 

3851 

Saturn 

W. 

32  13  49 

9687 

33  50  46 

2698 

35  27  29 

3708 

37    3  58 

3719 

Fomalhaut 

E. 

51  47  50 

3110 

50  19  52 

3141 

48  52  32 

3175 

47  25  53 

3211 

a  Pegasi 

E. 

67  39  35 

3134 

66  11  55 

3148 

64  44  43 

3171 

63  17  59 

3195 

25 

Spica 

W. 

95  24  27 

3881 

96  58  27 

2834 

98  32  11 

3845 

100    5  40 

8857 

Antares 

W. 

49  42  54 

2881 

51  15  37 

2888 

52  48  11 

3896 

54  20  35 

9905 

Saturn 

W. 

45    2  44 

3775 

46  37  45 

2785 

48  12^ 

3797 

49  47    4 

3808 

Fomalhaut 

E. 

40  24  15 

3436 

39    239 

3492 

37  42    6 

3555 

36  22  43 

3624 

a  Pegasi 

E. 

56  12    8 

3338 

54  48  41 

3373 

53  25  53 

3406 

52    3  46 

3446 

a  Arietis 

E. 

98    8  19 

9945 

96  36  57 

2956 

95    5  49 

3966 

93  34  54 

9977 

Jupiter 

E. 

105  28  31 

9866 

103  55  29 

2878 

102  22  42 

3890 

100  50  10 

9901 

26 

Antares 

W. 

61  59  51 

9948 

63  31    9 

2957 

65    2  16 

9965 

66  33  12 

3974 

Saturn 

W. 

57  36    9 

3862 

59    9  16 

2873 

60  42  10 

3883 

&i  14  51 

3893 

a  Pe^i 
a  Anetis 

E. 

45  24  35 

3675 

44    7  21 

3732 

42  51    8 

3793 

41  35  58 

3857 

E. 

86    3  49 

3034 

84  34  18 

3045 

83    5    1 

3056 

81  35  58 

3069 

Jupiter 

E. 

93  11    4 

2957 

91  39  57 

2967 

90    9    3 

■ 

9977 

88  38  22 

9989 

27 

Antares 

W. 

74    5  11 

3017 

75  35    3 

3035 

77    4  45 

3033 

78  34  17 

3039 

Saturn 

W. 

69  55    8 

3940 

71  26  36 

3949 

72  57  53 

3957 

74  29    0 

9965 

a  Pej^i 
a  AnetiB 

E. 

3539    1 

4300 

34  32    8 

4418 

33  27    3 

4551 

32  23  55 

4697 

E. 

74  14  18 

3196 

72  46  40 

3138 

71  19  17 

3149 

69  52    7 

3161 

Jupiter 

E. 

81    8    9 

3037 

79  38  42 

3046 

78    9  26 

3055 

76  40  21 

3063 

Suit 

E. 

134  10  52 

3323 

132  47    7 

3332 

131  23  32 

3340 

130    0    7 

3349 

28 

Antares 

W. 

85  59  46 

3075 

87  28  26 

3080 

88  57    0 

3085 

90  25  28 

3092 

Saturn 

W. 

82    2    6 

3001 

83  32  17 

3008 

85    2  20 

3014 

86  32  16 

3018 

a  Aquilffi 

W. 

45  28  33 

^^71 

46  35  52 

4215 

47  44    4 

4165 

48  53    3 

4190 

a  Arietis 

E. 

62  39  47 

3230 

61  14    1 

323S2 

59  48  30 

3944 

58  23  13 

3257 

Jupiter 

E, 

69  17  22 

3101 

67  49  13 

3107 

66  21  12 

3113 

64  53  18 

3119 

Suit 

E. 

123    5  22 

3386 

121  42  50 

3393 

120  20  25 

3399 

118  58    7 

3405 

29 

Antares 

W. 

97  46    9 

3114 

99  14    2 

3117 

100  41  51 

3190 

102    9  36 

3123 

Saturn 

W. 

94    0  28 

3039 

95  29  52 

3043 

96  59  12 

3045 

98  28  29 

3047 

a  Aquil» 

W. 

54  47  50 

3949 

56    0  26 

3916 

57  13  30 

3889 

58  27    1 

3865 

a  Arietis 

E. 

51  20  29 

3329 

49  56  43 

3338 

48  33  15 

3353 

47  10    4 

33G9 

Jupiter 

E. 

57  35  23 

3141 

56    8    3 

3145 

54  40  48 

3148 

53  13  36 

3151 

Sun 

• 

E. 

112    8   -3 

3426 

110  46  16 

3439 

109  24  32 

3431 

108    2  51 

3434 

30 

a  Aquilee 

W. 

64  40  14 

3766 

65  55  52 

3748 

67  11  48 

3733 

68  28    1 

3718 

a  Arietis 

E. 

40  19  15 

3460 

38  58  16 

3495 

37  37  46 

3533 

36  17  47 

a'V54 

Jupiter 

E. 

45  58  17 

3158 

44  31  17 

3158 

43    4  18 

3158 

41  37  19 

3158 

Sun 

E. 

101  14  50 

3436 

99  53  14 

3435 

98  31  37 

3434 

97    9  59 

3433 

no 
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AT  GREENWICH  APPARENT  NOON. 
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Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tuea. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

jSuti. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 
Sat 

Sun. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


AppoTtnt 
Right  AwwDBioiL 


h      m       ■ 

6  41  49.99 
6  45  57.98 
6  50     5.71 

6  54  13.17 

6  58  20.31 

7  2  27.13 

7  6  33.61 
7  10  39.71 
7  14  45.42 

7  18  50.71 
7  22  55.57 
7  26  59.98 

7  31  3.91 
7  35  7.36 
7  39  10.29 

7  43  12.69 
7  47  14.56 
7  51  15.88 

7  55  16.63 

7  59  16.82 

8  3  16.45 

8  7  15.51 
8  11  13.98 
8  15  11.87 

8  19  9.19 
8  23  5.92 
8  27  2.06 

8  30  57.61 

8  34  52.58 

8  38  46.96 

8  42  40.76 


DIff.  for 
1  hoar. 


10.336 
10.3<^ 
10.315 

10.303 
10.890 
10.276 

10.261 
10.245 
10.228 

10.210 
10.192 
10.173 

10.153 
10.132 
10.111 

10.089 
10.067 
10.044 

10.020 
9.997 
9.973 

9.949 
9.925 
9.901 

9.876 
9.852 
9.827 

0.803 
9.779 
9.755 
9.730 


8  46  33.98     9.706 


AppoTcnt 
Decimation. 


// 


N.23  6  21.2 
23  2  1.1 
22  57  16.8 

22  52  8.6 
22  46  36.4 
22  40  40.5 

22  34  21.0 
22  27  38.0 
22  20  31.8 

22  13  2.4 
22  5  10.1 
21  56  55.0 

21  48  17.4 
21  39  17.3 
21  29  55.1 

21  20  10.9 
21  10  5.0 
20  59  37.5 

20  48  48.9 
20  37  39.3 
20  26     8.8 

20  14  17.5 
20  2  6.1 
19  49  34.7 

19  36  43.5 
19  23  32.6 
19  10    2.6 

18  56  13.6 

18  42     5.8 

18  27  39.4 

18  12  54.8 

N.17  57  52.4 


Diff.  for 
1  hoar. 


10.33 
11.34 
12.34 

13.34 
14.33 
15.32 

16.30 
17.27 
18.24 

19.20 
20.15 
21.09 

22.03 
22.96 

23.88 

24.79 
25.69 
26.58 

27.46 
28.34 
29.20 

30.05 
30.89 
31.72 

32.54 
33.34 
34.14 

34.93 
35.71 
36.48 
37.23 

37.97 


Soml- 
dlameter. 


Si4«real 

Time 

of  the 

Semi- 

diameter 

pMslng 

the 
Merid- 
ian. 


it 


5  46.14 
5  46.13 
5  46.12 

5  46.12 
5  46.13 
5  46.14 

5  46.16 
5  46.18 
5  46.21 

5  46.24 
5  46.28 
5  46.33 

5  46.38 
5  46.43 
5  46.49 

5  46.55 
5  46.62 
5  46.69 

5  46.77 
5  46.85 
5  46.94 

5  47.03 
5  47.12 
5  47.21 

5  47.31 
5  47.41 
5  47.52 

5  47.62 

5  47.73 

5  47.84 

5  47.96 


15  48.08 


68.78 
68.74 
68.70 

68.66 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 

68.28 
68.22 

68.15 
68.08 
68.01 

67.94 
67.87 
67.80 

67.72 
67.64 
67.56 

67.48 
67.40 
67.32 

67,28 
67.15 
67.06 

66.98 
66.69 
66.80 
66.71 

66.62 


Eqnadon  of 

Time, 

to  be 

added  to 

AppcTcnt 

Tiwu. 


m       B 

3  31.11 
3  42.51 

3  53.66 

4  4.53 
4  15.08 
4  25.31 

4  35.21 
4  44.73 

4  53.85 

5  2.57 
5  10.85 
5  18.69 

5  26.04 
5  32.89 
5  39.24 

5  45.08 
5  50.89 
5  55.14 

5  59.33 

6  2.96 
6     6.02 

6  8.51 
6  10.43 
6  11.77 

6  12.53 
6  12.70 
6  12.28 

6  11.28 
6  9.70 
6  7.53 
6    4.77 

6     1.43 


Diff.  for 
1  hour. 


0.480 
0.470 
0.459 

0.447 
0.434 
0.420 

0.405 
0.389 
0.372 

0.354 
0.336 
0.317 

0J297 
0.276 
0.255 

0.233 
0.211 
0.188 

0.164 
0.141 
0.117 

0.093 
0.069 
0.045 

0.020 
0.004 
0.029 

0.053 
0.077 
0.101 
0.126 

0.150 


MOTK.— Mean  Time  of  the  Semidiameter  pausing  may  bo  found  by  Hubtracting  On.  19  fh>m  the  Sidereal  Time. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

.1^ 

a; 

1 

a 
1 

O 

1 

Eqaation  of 

Time, 

tobe 
eubtraeud 

from 

Mean 

Time. 

DIff.  for 
1  hour. 

Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  Snn. 

Apparent 
Rlgtat  Ascension. 

Diif.  for 
1  hoar. 

Apparent 
Declination. 

Diif.  for 
1  hoar. 

Thur. 

Frid. 

Sat 

1 

2 
3 

h      m        s 

6  41  49.38 
6  45  57.34 
6  50     5.04 

8 

10.336 
10.326 
10.315 

N.23    6  21.8 
23    2     1.8 
22  57  17.6 

10.33 
11.34 
12.34 

ni       H 

3  31.08 
3  42.48 
3  53.63 

0.480 
0.470 
0.459 

h       m       M 

6  38  18.:'0 
6  42  14.86 
6  46  11.41 

Sun. 
Mon. 
Tues. 

4 
5 
6 

6  54  12.47 

6  58  19.58 

7  2  26.37 

10.303 
10.290 
10.276 

22  52    9.5 
22  46  37.4 
22  40  41.7 

13.34 
14.33 
15.32 

4    4.50 
4  15.05 
4  25.28 

0.447 
0.434 
0.420 

6  50    7.97 
6  54    4.53 
6  58     1.09 

Wed. 
Thur. 
Frid. 

7 
8 
9 

7     6  32.82 
7  10  38.90 

7  14  44.58 

10.261 
10.245 
10.228 

22  34  22.3 
22  27  39.4 
22  20  33.3 

16.30 
17.27 
18.24 

4  35.18 
4  44.70 
4  53.82 

0.405 
0.389 
0.372 

7     1  57.64 
7     5  54.20 
7     9  50.76 

Sat 
San, 
Mon. 

10 
11 
12 

7  18  49.85 
7  22  54.69 
7  26  59.08 

10.210 
10.192 
10.173 

22  13    4.1 
22     5  11.9 
21  56  56.9 

19.20 

20.15* 

21.09 

5    2.54 
5  10.82 
5  18.66 

0.354 
0.336 
0.317 

7  13  47.31 
7  17  43.87 
7  21  40.42 

Tues. 
Wed. 
Thur. 

13 
14 
15 

7  31     2.99 

7  35    6.40 

^  7  39    9.31 

10.153 
10.132 
10.111 

21  48  19.3 
21  39  19.4 
21  29  57.3 

22.03 
22.96 

23.88 

5  26.01 
5  32.86 
5  39.21 

0.297 
0.276 
0.255 

7  25  36.98 
7  29  33.54 
7  33  30.10 

Frid. 
Sat     . 
Sun, 

16 
17 

18 

7  43  11.71 
7  47  13.58 
7  51  14.89 

10.089 
10.067 
10.044 

21  20  13.2 
21  10    7.5 
20  59  40.2 

24.79 
25.69 
26.58 

5  45.06 
5  50.37 
5  55.12 

0.233 
0.211 
0.188 

7  37  26.65 
7  41  23.21 
7  45  19.77 

Mon. 

Tues. 

Wed. 

19 
20 
21 

7  55  15.63 

7  59  15.81 

8  3  15.45 

10.020 
9.997 
9.973 

20  48  51.7 
20  37  42.2 
20  26  11.7 

27.46 
28.34 
29.20 

5  59.31 

6  2.93 
6    6.01 

0.164 
0.141 
0.117 

7  49  16.32 
7  53  12.88 
7  57     9.44 

Thur. 

Frid. 

Sat 

22 
23 
24 

8     7  14.51 
8  11  12.98 
8  15  10.87 

9.949 
9.925 
9.901 

20  14  20.6 
20    2     9.3 
19  49  38.0 

30.05 
30.89 
31.72 

6    8.52 
6  10.43 
6  11.77 

0.093 
0.069 
0.045 

8     1     5.99 
8     5     2.55 
8     8  59.10 

Sun, 
Mon. 
Tues. 

25 
26 
27 

8  19    8.19 
8  23    4.92 
8  27     1.06 

9.87C 
9.852 
9.827 

19  36  46.9 
19  23  36.1 
19  10    6.1 

32.54 
33.34 
34.14 

6  12.53 
6  12.70 
6  12.29 

0.020 
0.004 
0.029 

8  12  55.66 
8  16  52.22 

8  20  48.77 

Wed. 
Thur. 
Frid. 
Sat 

28 
29 
30 
31 

8  30  56.61 
8  34  51.58 
8  38  45.97 
8  42  39.78 

9.803 
9.779 
9.755 
9.730 

18  56  17.2 
18  42    9.4 
18  27  43.1 
18  12  58.6 

34.93 
36.71 
36.48 
37.23 

6  11.28 
6     9.70 
6     7.53 
6    4.79 

0.053 
0.077 
0.101 
0.126 

8  24  45.33 
8  28  41.88 
8  32  38.44 
8  36  34.99 

Sun. 

32 

8  46  33.00 

9.706 

N.17  57  56.2 

37.97 

6     1.45 

0.150 

8  40  31.55 

Note.— 

■ThtfS 

emidiHDieter  for  Mea 

n  Noon  mi 

ly  bo  aiitmm«d  the  ka 

knif  atf  thi 

tt  for  Apparent  Noon. 

Diflf.  for  1  hoor 
-h9".8565 
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AT  GREENWICH  MEAN  NOON. 


.a 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
2] 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


a 

O 


182 
183 
184 

185 
186 

187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
20^1 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


lYue  LONGITUDE. 


99  36  50.9 

100  34    2.8 

101  31  14.9 

102  28  27.3 

103  25  40.0 

104  22  52.9 

105  20    6.1 

106  17  19.6 

107  14  33.3 

108  11  47.2 

109  9     1.2 

110  6  15.4 

111  3  29.8 

112  0  44.4 

112  57  59.1 

113  55  13.8 

114  52  28.7 

115  49  43.9 

116  46  59.4 

117  44  15.2 

118  41  31.4 

119  38  48.0 

120  36     5.1 

121  33  22.8 

122  30  41.2 

123  28     0.4 

124  25  20.6 

125  22  41.8 

126  20    4.1 

127  17  27.5 

128  14  52.0 

129  12  17.6 


36 
33 
31 


39.3 

51.0 

2.9 


28  15.1 
25  27.6 
22  40.4 

19  53.4 
17  6.7 
14  20.2 

11  34.0 
8  47.9 
6     1.9 

3  16.1 

0  30.5 

57  45.1 

54  59.7 
52  14.4 
49  29.4 

46  44.7 
44  0.3 
41  16.3 

38  32.8 
35  49.8 
33    7.4 

30  25.6 
27  44.7 
25    4.7 

22  25.8 
19  48.0 
17  11.2 
14  35.5 

12  1.0 


DilF.  for 
1  hoar. 


42.98 
42.99 
43.01 

43.02 
43.03 
43.04 

43.06 
43.07 
43.08 

43.08 
43.09 
43.09 

43.10 
43.10 
43.11 

43.12 
43.13 
43.14 

43.15 
43.1G 
43.18 

43.20 
43.22 
43.25 

43.28 
43.32 
43.36 

43.40 
43.45 
43.49 
43.54 


143.59 


LATITUDE 


Logarltbin 

of  tho 

Rading  Vector 

of  the 

Earth. 


*/ 


—0.38 
0.44 
0.46 

0.46 
0.43 
0.37 

0.28 

0.17 

—0.04 

+0.10 
0.24 
0.37 

0.48 
0.57 
0.65 

0.70 
0.72 
0.70 

0.65 
0.57 
0.48 

0.37 

0.25 

+0.12 

—0.01 
0.13 
0.24 

0.33 
0.39 
0.43 
0.44 

—0.41 


0.0072204 
.0072247 
.0072269 

.0072268 
.0072242 
.0072190 

.0072112 
.0072009 
.0071881 

.0071726 
.0071546 
.0071341 

.0071109 
.0070852 
.0070571 

.0070270 
.0069950 
.0069612 

.0069257 
.0068885 
.0068497 

.0068094 
.0067678 
.0067249 

.0066806 
.0066350 
.0065880 

.0065395 
.0064895 
.0064380 
.0063847 

0.0063294 


Diff.  for 
1  hoar. 


2.2 

1.3 
0.4 

0.6 
1.6 
2.7 

3.8 
4.9 
5.9 

6.9 
8.0 
9.1 

0.2 
1.2 
2.1 

2.9 
3.7 
4.5 

5.2 
5.9 
6.5 

7.1 
7.6 

8.2 

8.7 
9.3 
9.8 


20.4 
21.1 
21.8 
22.6 

23.4 


Mean  Time 

of 
Sidereal  Oh. 


Note  :  A  corrceponds  to  the  true  eqabiox  of  the  date,  A'  to  the  mean  cqainox  of  January  Od. 


h     m  s 

17  18  51.05 

17  14  55.14 

17  10  59.22 

17  7  3.31 

17  3  7.40 

16  59  11.48 

16  55  15.57 

16  51  19.66 

16  47  23.75 

16  43  27.84 

16  39  31.93 

16  35  36.02 

16  31  40.11 

16  27  44.20 

16  23  48.29 

16  19  52.3S 

16  15  56.47 

16  12  0.56 

16  8  4.65 

16  4  8.74 

16  0  12.83 

15  56  16.92 

15  52  21.01 

15  48  25.10 

15  44  29.19 

15  40  33.28 

15  36  37.36 

15  32  41.45 

15  28  45.54 

15  24  49.63 

15  20  53.73 

15  16  57.82 


Dlff.  for  1  hoar 
9».830 


IT. 
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GREENWICH  MEAN  TIME. 

• 

THE 

MOON'S 

1 

*4 

8EM1DIAMKTER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN    PASSAGE. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  lioar. 

Midniglit. 

Diff.  for 
1  honr. 

Diff.  for 
1  hoar. 

1 

2 
3 

14  49.2 
14  52.7 
14  58.8 

14  50.6 

14  55.4 

15  2.9 

54  16.8 
54  29.4 
54  52.1 

+0.31 
0.74 
1.14 

54  21.9 

54  39.5 

55  6.9 

+0.52 
0.94 
1.33 

h      m 

18  13.3 

18  55.6 

19  39.3 

m 
1.74 

1.81 

1.86 

d 

21.3 
22.3 
23.3 

4 
5 
6 

15     7.5 
15  18.2 
15  30.2 

15  12.6 
15  24.1 
15  36.6 

55  23.8 

56  3.1 
56  47.4 

1.49 
1.76 
1.91 

55  42.6 

56  24.8 

57  10.6 

1.64 
1.85 
1.93 

20  25.3 

21  14.3 

22  6.7 

1.98 
2.12 
2.26 

24.3 
25.3 
26.3 

7 
8 
9 

15  42.9 

15  55.0 

16  5.7 

15  49.0 

16  0.6 
16  10.2 

57  33.7 

58  18.3 
58  57.5 

1.92 
1.77 
1.47 

57  56.5 
59  14.1 

1.86 
1.64 
1.28 

23    2.2 

6 
0    0.1 

2.37 
2.44 

27.3 
28.3 
29.3 

10 
11 
12 

16  14.0 
16  19.3 
16  21.5 

16  17.1 
16  20.8 
16  21.5 

59  28.1 
59  47.7 
59  55.8 

1.06 

0.58 

+0.09 

59  39.4 
59  53.2 
59  55.5 

0.82 
+0.33 
-0.13 

0  58.9 

1  57.1 

2  53.6 

2.44 
2.39 
2.31 

0.9 
1.9 
2.9 

13 
14 
15 

16  20.7 
16  17.3 
16  11.9 

16  19.3 
16  14.8 
16    8.7 

69  52.7 
59  40.2 
59  20.4 

-0.34 
0.69 
0.94 

59  47.5 
59  31.1 

59     8.5 

0.52 
0.83 
1.03 

3  48.0 

4  40.4 

5  31.6 

2.22 
2.15 
2.12 

3.9 
4.9 
5.9 

16 
17 
18 

16    5.2 
15  57.7 
15  49.8 

16     1.5 
15  53.8 
15  45.7 

58  55.7 
58  28.4 
57  59.2 

1.09 
1.18 
1.24 

58  42.3 
58  13.9 
57  44.3 

1.14 
1.22 
1.25 

6  22.4 

7  13.3 

8  5.0 

2.11 
2.14 
2.18 

6.9 
7.9 
8.9 

19 
20 
21 

15  41.6 
15  33.4 
15  25.2 

15  37.5 
15  29.3 
15  21.1 

57  29.2 
56  58.9 
56  28.7 

1.26 
1.26 
1.25 

57  14.1 
56  43.8 
56  13.8 

1.26 
1.26 
1.24 

8  57.6 

9  50.8 
10  44.0 

2.21 
2.22 
2.20 

9.9 
10.9 
11.9 

22 
23 
24 

15  17.1 
15    9.4 
15    2.2 

15  13.2 
15    5.7 
14  59.0 

55  59.1 
55  30.8 
55    4.6 

1.21 
].14 
1.03 

55  44.7 
55  17.3 
54  52.7 

1.18 
1.09 
0.95 

11  36.3 

12  26.8 

13  15.1 

2.14 
2.06 
1.96 

12.9 
13.9 
14.9 

25 

26 
27 

14  56.0 
14  51.1 
14  47.8 

14  53.4 
14  49.2 
14  47.0 

54  41.8 
54  23.6 
54  11.7 

0.86 
0.64 
0.34 

54  32.0 
54  16.8 
54    8.5 

0.76 

0.50 

-0.18 

14     1.1 

14  45.1 

15  27.6 

1.87 
1.80 
1.75 

15.9 
16.9 
17.9 

28 
29 
30 
31 

14  46.7 
14  47.9 
14  51.7 
14  58.3 

14  47.0 
14  49.5 

14  54.7 

15  2.6 

54    7.4 
54  11.9 
54  26.0 
54  50.2 

-O.OO 

+0.38 

0.80 

1.21 

54    8.5 
54  17.8 

54  36.9 

55  5.9 

+0.19 
0.59 
1.01 
1.41 

16    9.3 

16  50.9 

17  33.4 

18  17.5 

1.73 
1.75 
1.80 
1.89 

18.9 
19.9 
20.9 
21.9 

32 

15    7.5 

15  13.1 

55  24.0 

+1.60 

55  44.3 

+1.78 

19    4.2 

2.02 

22.9 

15 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ABcen^ion. 

Diff. 
for  1  m. 

Declination. 

IMff. 
forlm. 

Hoar. 

Right  ABceneion. 

Die 

for  Im. 

Docllnatlon. 

DIfll 
for  im. 

THURSDAY  L 

SATURDAY  3. 

h     m      1 

1 

^       °     J      " 

II 

h     m     8 

0 

O         /         // 

ti 

0 

0  20  46.90 

1.8587 

S.  2  28    2.9 

10.368 

0 

1  50  34.65 

1.9108 

N.  5  52  33.6 

10.966 

1 

0  22  38.06 

1.8596 

2  17  40.4 

10.,180 

1 

1  52  29.38 

1.9134 

6    2  49.1 

10JH9 

2 

0  24  29^1 

1.8506 

2    7  17.3 

10.391 

2 

1  54  24.26 

1.9161 

6  13    3.5 

10.931 

3 

0  26  20.36 

1.^96 

1  56  53.6 

10.409 

3 

1  56  19.30 

li)188 

6  23  16.8 

10J213 

4 

0  28  11.52 

1.8596 

1  46  29.2 

10.411 

4 

1  58  14.51 

1.9916 

6  33  29.0 

10.194 

5 

0  30    2.68 

1.8527 

1  36    4.3 

10.490 

5 

2    0    9.88 

1.9944 

6  43  40.0 

10.174 

6 

0  31  53.84 

1.8508 

1  25  .38.9 

10.499 

6 

2    2    5.43 

1.9973 

6  53  49.9 

10.154 

7 

0  33  45.01 

1.8530 

1  15  13.0 

10.437 

7 

2    4    1.15 

1.9009 

7    3  58.5 

10.133 

8 

0  35  36J20 

1.8533 

1    4  46.6 

10.444 

8 

2    5  57.05 

1.9339 

7  14    5.8 

10.111   ' 

9 

0  37  27.40 

1.8536 

0  54  19.8 

10.451 

9 

2    7  53.13 

1.9362 

7  24  11.8, 

10.088 

10 

0  39  18.63 

1.8540 

0  43  52.6 

10.457 

10 

2    9  49.40 

iSKxaa 

'  7  34  16.4' 

10.065 

11 

0  41    9.88 

1.8544 

0  33  25.1 

10.463 

11 

2  11  45.86 

1.9495 

7  44  19.6 

10.041 

12 

0  43    1.16 

1.8549 

0  22  57.2 

10.468 

12 

2  13  42.51 

1.9457 

7  54  21.3 

10U)I6 

13 

0  44  52.47 

1.8554 

0  12  2J).0 

10.473 

13 

2  15  39.35 

1.9490 

8    4  21.5 

9.991 

14 

0  46  43.81 

1.8560 

S.   0    2    0.6 

10.477 

14 

2  17  36.39 

1J)593 

8  14  20JJ 

9.965 

15 

0  48  35.19 

1.8567 

N.  0    8  28.0 

10.480 

15 

2  19  33.63 

1.9557 

8  24  17.3 

9.938 

16 

0  50  26.61 

1.8574 

0  18  56.9 

10.483 

16 

2  21  31.07 

1.9591 

8  34  12.7 

9.910 

17 

0  52  18.08 

1.8582 

0  29  25.9 

10.485 

17 

2  23  28.72 

1.9626 

8  44    &4 

9.881 

18 

0  54    9.60 

l.K>90 

0  39  55.0 

10.487 

18 

2  25  26.58 

1JM61 

8  53  58.4 

9.859 

19 

0  56    1.16 

1.8599 

0  50  24.2 

10.488 

19 

2  27  24.66 

1.9697 

9    3  48.6 

9.829 

20 

0  57  52.78 

1.8609 

1    0  53.5 

10.489 

20 

2  29  22.95 

1.9734 

9  13  37.1 

9.791 

21 

0  59  44.46 

1.8613 

1  11  22.8 

10.480 

21 

2  31  21.46 

1.9771 

9  23  23.7 

9.760 

22 

1    1  36.20 

1J«30 

1  21  52.1 

10.488 

22 

2  33  20.20 

1.9809 

9  33    8.3 

9.797 

23 

1    3  28.01 
F 

1.8641 

RTDAl 

N.  1  32  21.3 

r  2. 

10.486 

23 

2  35  19.16 
SI 

1.9847 

JNDA^ 

N.  9  42  51.0 
"l  4. 

9.694 

1 

0 

1     5  19.90 

1.8653 

N.  1  42  50.4 

10.484 

0 

2  37  18.36 

1J)885 

N.  9  52  31.q 

1 

9JS60 

1 

1    7  11.85 

1.8665 

1  53  19.4 

10.489 

1 

2  39  17.78 

1.9994 

10    2  10.2 

9J6a&  ^ 

2 

1    9    3.88 

1.8678 

2    3  48.3 

10.480 

2 

2  41  17.44 

1.9963 

10  11  46.7 

9jm 

3 

1  10  55.98 

1.8691 

2  14  17.0 

10.477 

3 

2  43  17.34 

9.0003 

10  21  21.0 

9.554 

4 

1  12  48.17 

1.8705 

2  24  45.5 

10.473 

4 

2  45  17.47 

9.0043 

10  30  53.2 

9.516   ' 

5 

1  14  40.44 

1.8790 

2  35  13.7 

10.468 

5 

2  47  17.85 

9.0083 

10  40  23.1 

9.478 

6 

1  16  32.81 

1.8735 

2  45  41.7 

10.463 

6 

2  49  18.47 

9.0194 

10  49  50.6 

9.439  ; 

7 

1  18  25.27 

1.8751 

2  56    9;} 

10.457 

7 

2  51  19.34 

9.0166 

10  59  15.8 

9.400 

8 

1  20  17.82 

1.8767 

3    6  36.5 

10.451 

8 

2  53  20.46 

9.0908 

11    8  38.6 

0.3S9 

9 

1  22  10.47 

1.8784 

3  17    3.4 

10.444 

9 

2  55  21.84 

9.0951 

11  17  58.9 

9.318 

10 

1  24    3.23 

1.8809 

3  27  29.8 

10.436 

10 

2  57  23.47 

9.0994 

11  27  16.8 

9^276 

11 

1  25  56.09 

1.8820 

3  37  55.8 

10.428 

11 

2  59  25.37 

9.0338 

11  36  32.1 

9.933 

12 

1  27  49.07 

1.8839 

3  48  21.2 

10.419 

12 

3    1  27.53 

9.0383 

11  45  44.7 

9.189  ' 

13 

1  29  42.16 

1.8858 

3  58  46.1 

10.410 

13 

3    3  29.95 

9.0497 

11  54  54.7 

9.144 

14 

1  31  35.37 

1.8878 

4    9  10.4 

10.400 

14 

3    5  32.64 

9.0479 

12    4    2.0 

9.096 

15 

1  3S  28.70 

1.8898 

4  19  34.1 

10.390 

15 

3    7  35.60 

9.0517 

12  13    6.5 

9U)51 

16 

1  35  22.15 

1.8919 

4  29  57.2 

10.379 

16 

3    9  38.83 

9.0369 

1     12  22    8.1 

9.003 

17 

1  37  15.73 

1.8941 

4  40  19.6 

10.367 

17 

3  11  42.34 

9.0608 

;     12  31    6.9 

8.955 

18 

1  39    9.44 

1.8963 

4  50  41.2 

10.354 

18 

3  13  46.13 

9.0654 

12  40    2.7 

8J)05 

19 

1  41    3.29 

1.8986 

5     1    2.1 

10.341 

19 

3  15  50.19 

9.0701 

12  48  55.5 

8.835 

20 

1  42  57.27 

1.9009 

5  11  22.1 

10.397 

20 

3  17  54.53 

9.0748 

12  57  45.3 

8.804  1 

21 

1  44  51.39 

1.9033 

5  21  41.3 

10.313 

21 

3  19  59.16 

9.0795 

13    6  32.0 

8.759   , 

22 

1  46  45.66 

1.9057 

5  31  59.7 

10.998 

22 

3  22    4.08 

9.0843 

13  15  15.5 

8.009 

23 

1  48  40.08 

1.9089 

5  42  17.1 

10J983 

23 

3  24    9.28 

9.0891 

13  23  55.8 

8.G45 

24 

1  50  34.65 

1.9108 

\  N.  5  52  33.6 

10J966 

24 

3  26  14.77 

9.0940 

N.13  32  32.9 

R.^89  i 

Til. 
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Hour..  Right  AweMlon. 


GREENWICH  MEAN  TIME. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Diff. 
for  1  m. 


DvcUnntion. 


D!ff. 

for  1  m. 


MONDAY  5. 


h      m     8 

3  26  14.77 
3  28  20.56 
3  30  26.64 
3  32  33.02 
3  34  39.69 
3  36  46.66 
3  38  53.94 
3  41  1.52 
3  43  9.40 
3  45  17.59 
3  47  2a09 
3  49  34.90 
3  51  44.02 
3  53  53.45 
3  56    3J20 

3  58  13.26 

4  0  23.64 
4  2  34.33 
4  4  45.33 
4  6  56.65 
4  9  8.29 
4  11  20.26 
4  13  32.54 
4  15  45.15 


TUESDAY  6. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


17 
20 
22 
24 
26 
29 
31 
33 
35 
38 
40 
42 
44 
47 
49 
51 
54 
56 


4  58 

5  1 


5 
5 
5 
5 
5 


3 
5 

8 
10 
12 


58.07 
11.32 
24.88 
38.77 
52.97 

7.50 
22.34 
37.51 
53.00< 

8.81 
24.94 
41.39 
58.16 
15.24 
32.64 
50.:i6 

8.39 
26.74 
45.39 

4.36 
23.63 
43.21 

3.09 
23J28 
43.77 


SJ9181 
S.9934 
S.9987 
SJ3341 
3il394 
9.9448 
9J3501 
9.9&S5 
2JX08 
9.S6G3 
9JS715 
9.9768 
9J2891 
9^2673 
9^2936 
9J9978 
9.3031 
9.3083 
9.3135 
9.3187 
9.3938 
9.3289 


9.3390 
9J)440 


N. 


N. 


6  40 
6  47 

6  54 

7  0 


7 
7 
7 

7 
7 
7 
7 
7 
7 
8 


7 
14 
20 
27 
33 
39 
45 
51 
57 
3 
8  9 
8  15 
8  20 
8  26 
8  31 
8  37 
8  42 
8  47 
8  52 

8  57 

9  2 


24.8 
20.5 
11.3 
57.1 
38.0 
13.8 
44.5 
10.0 
30.3 
45.3 
54.8 
58.9 
57.5 
50.6 
38.0 
19.7 
55.7 
25.9 
50.1 

8.4 
20.8 
27.1 
27  J2 
21.1 

8.8 


6.000 
6.888 
6.806 
6.733 
6.639 
6.554 
6.468 
6.383 
6.904 
6.904 
6.114 
6.033 
5.931 
5.838 
5.744 
5.648 
5.551 
5.453 
5.355 
5J256 
5.155 
5.053 
4.950 
4.847 
4.743 


Honr. 


Right  A«coiulon. 


Dlff. 
for  1  111. 


Decllnatlou. 


Diir. 
for  I  m. 


WEDNESDAY  7. 


». 
9.0940 

N.13  32  32.9 

n 

8.589 

0 

h     m     s 

5  12  43.77 

1 

9.3440 

N.19     2     8.8 

4.743 

9.0089 

13  41    6.6 

8.533 

1 

5  15    4.56 

9.3480 

19    6  50.2 

4.637 

9.10.'^ 

13  49  36.9 

8.476 

2 

5  17  25.64 

9.3538 

19  11  25.2 

4.530 

9.100^ 

13  58    3.7 

8.418 

3 

5  19  47.02 

9.3587 

19  15  53.8 

4.433 

9.1138 

14    6  27.1 

8.359 

4 

5  22    8.69 

9.3635 

19  20  15.9 

4.313 

9.1188 

14  14  46.9 

8.399 

5 

5  24  30.65 

9.3683 

19  24  31.4 

4.903 

9.1938 

14  23    3.0 

BM8 

6 

5  26  52.90 

9J731 

19  28  40.4 

4.099 

9.1383 

14  31  15.5 

8.177 

7 

5  29  15.43 

9.3778 

19  32  42.7 

3.981 

9.1340 

14  39  24.2 

8.114 

8 

5  31  38.24 

9.3825 

19  36  38.3 

3.869 

9.1391 

14  47  29.1 

8.a50 

9 

5  34    1.33 

9.3871 

19  40  27.1 

3.756 

9.1443 

14  55  30.2 

7.985 

10 

5  36  24.70 

9.3917 

19  44    9.1 

3.643 

9.1404 

15    3  27.4 

7.919 

11 

5  38  48.33 

9.39S3 

19  47  44.2 

3.598 

3.1546 

15  11  20.5 

7.853 

12 

5  41  12.23 

9.4006 

19  51  12.3 

3.410 

9.1598 

15  19    9.6 

7.784 

13 

5  43  36.40 

9.4050 

19  54  33.5 

3.993 

9.1650 

15  26  54.6 

7.715 

14 

5  46    0.83 

9.4093 

19  57  47.6 

3.175 

9.1703 

15  34  35.4 

7.645 

15 

5  48  25.52 

9.4136 

20    0  54.6 

3.057 

9.1755 

15  42  12.0 

7.574 

16 

5  50  50.46 

9.4178 

20    3  54.5 

9.938 

9.1808 

15  49  44.3 

7.503 

17 

5  53  15.65 

3.4319 

20    6  47.2 

9.817 

9.1861 

15  57  12.2 

7.439 

18 

5  55  41.09 

8.4959 

20    9  32.6 

9.696 

9.1914 

16    4  35.7 

7.354 

19 

5  58    6.76 

3.4399 

20  12  10.7 

9.574 

9.1967 

16  11  54.7 

7.979 

20 

6    0  32.67 

3.4338 

20  14  41.6 

9.451 

9.3091 

16  19    9.2 

ijxa 

21 

6    2  58.82 

3.4377 

20  17    5.1 

9.398 

3JX)74 

16  26  19.1 

7.196 

22 

6    5  25.20 

3.4415 

20  19  21.1 

9.304 

9J2138 

N.16  33  24.3 

7.048 

23 

6    7  51.80 

9.4453 

N.20  21  29.6 

9Ur79 

THURSDAY  8. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


10 
12 
15 
17 
20 
22 
25 
27 
30 
32 
34 
37 
39 
42 
44 
47 
49 
52 
6  54 
6  57 
6  59 
2 
4 
7 
9 


7 
7 
7 
7 


18.63 
45.67 
12.92 
40.381 

8.04 
35.90 

3.95 
32.20 

0.63 
29.23 
57.99 
26.92 
56.01 
25.25 
54.65 
24.19 
53.87 
23.69 
53.63: 
23.69 
53.86: 
24.14 
54.53 
25.01 
55.59 


9.4490 
9.4535 
9.4560 
9.4594 
3.H^ 
3.4660 
3.4693 
3.4733 
3.4753 
3.4781 
3.4808 
3.4835 
9.4861 
9.4886 
9.4911 
9.4935 
9.4058 
9.4980 
9.5001 
9.5030 
9.503b 
9.5056 
9.5073 
9.5088 
9.5103 


N.20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

N.20 


23  30.Q 
25  24.0 

27  9.9 

28  48.1 

30  18.6 

31  41.4 

32  56.5 

34  3.8 

35  3.2 

35  54.8 

36  38.5 

37  14.3 
42.2 

2.1 
14.(> 
17.9 
13.7 
1.4 
41.1 
12.7 
36  36.1 
35  51.4 
34  58.5 

33  57.5 
32  48.3 


37 
38 
38 
38 
38 
38 
37 
37 


1.953 
1.837 
1.700 
1.573 
1.445 
1.316 
1.186 
1.056 
0.935 
0.794 
0.663 
0.531 
0.398 
0.365 
0.131 
0.003 
0.137 
0.373 
0.407 
0.543 
0.677 
0.813 
0.949 
1.085 
1.331 
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Til. 


GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aaceniion. 

Diffl 
for  1  m. 

DeclinatknL 

Diff. 
for  1  m. 

Hoar. 

Right  AioeaiioD. 

DiiK 
for  1  m. 

Declination. 

Diff. 
1  for  1  m. 

FRIDAY  9. 

SUNDAY  11. 

h     m      1 

M 

Of// 

It 

h     m      8 

• 

0        /         // 

// 

0 

7    9  55.59 

2.5103 

N.20  32  48.3 

1.221 

0 

9  10  18.40 

9.4794 

N.17    0  12.2 

7.459 

1 

7  12  26.25 

S.5117 

20  31  31.0 

1.358 

1 

9  12  46.67 

8.4eM 

16  52  41.6 

7.5G6 

2 

7  14  56.99 

9.5130 

20  30    5.4 

1.4d5 

2 

9  15  14.78 

9.4072 

16  45    4.3 

7.678 

3 

7  17  27.81 

2.5149 

20  28  31.6 

1.639 

3 

9  17  42.72 

2.4G45 

16  37  20.3 

7.789 

4 

7  19  58.69 

9.5152 

20  26  49.6 

1.769 

4 

9  20  10.50 

9.4617 

16  29  29.6 

7.899 

5 

7  22  29.64 

2.5161 

20  24  59.4 

1.905 

5 

9  22  38.11 

9.4589 

16  21  32.4 

SM8 

6 

7  25    0.64 

2.5170 

20  23    1.0 

2.049 

6 

9  25    5ii5 

2.4560 

16  13  28.7 

8.116 

7 

7  27  31.69 

2.5178 

20  20  54.4 

2.178 

7 

9  27  32.82 

9.4531 

16    5  18.6 

SJ&Si 

8 

,      7  30    2.78 

2.5185 

20  18  39.6 

2.315 

8 

9  29  59.91 

9.4501 

15  57    2.0 

8.399 

9 

7  32  33.92 

2.5191 

20  16  16.6 

2.452 

9 

9  32  26.82 

2.4471 

15  48  39.1 

&433 

10 

7  35    5.09 

2.5195 

20  13  45.4 

2.589 

10 

9  34  53.54 

9.4441 

15  40  10.0 

8.536 

11 

7  37  36.28 

2.5199 

20  11    6.0 

2.725 

11 

9  37  20.08 

2.4410 

15  31  34.8 

6.638 

12 

7  40    7.49 

2.5909 

20    8  18.4 

2.861 

12 

9  39  46.45 

2.4379 

15  22  5a4 

8.739 

13 

7  42  38.72 

2.5904 

20    5  22.7 

2.997 

13 

9  42  12.62 

2.4348 

15  14    6.0 

8.839 

14 

7  45    9.95 

2.'>905 

20    2  18.8 

3.133 

14 

9  44  38.61 

2.4317 

15    5  12.7 

8.938 

15 

7  47  41.19 

9J>9a'> 

19  59    6.7 

3.969 

15 

9  47    4.41 

9.4285 

14  56  13.5 

9.036 

16 

7  50  12.42 

2.5904 

19  55  46.5 

3.405 

16 

9  49  30.01 

2.4953 

14  47    8.5 

9.131 

17 

7  52  43.65 

2.5209 

19  52  18.2 

3.540 

17 

9  51  55.42 

2.4920 

14  37  57.7 

9.SS7 

18 

7  55  14.86 

2.5199 

19  48  41.7 

3.675 

18 

9  54  20.64 

9.4187 

14  28  41.3 

9.391 

19 

7  57  46.05 

2.5195 

19  44  57.2 

3.809 

19 

9  56  45.66 

2.4154 

14  19  19.3 

9.413 

20 

8    0  17.21 

9.5190 

19  41    4.6 

3.943 

20 

9  59  10.49 

2.4121 

14    9  51.8 

9.504 

21 

8    2  48.34 

2.5185 

19  37    3.9 

4.077 

21 

10    1  35.12 

2.4088 

14    0  18.9 

9Ji99 

22 

8    5  19.44 

2.5179 

19  32  55.3 

4.210 

22 

10    3  59,55 

2.4055 

13  50  40.6 

9.681 

23 

8    7  50.49 
SAT 

2.5171 

URDA 

N.19  28  38.7 
Y  10. 

4.343 

23 

10    6  23.78 
MC 

2.4099 

)NDA1 

N.13  40  57.1 
{  12. 

9.788 

0 

8  10  21.50 

2.5162 

N.19  24  14.1 

4.475 

0 

10    8  47.81 

2.3989 

N.13  31    8.4 

9.854 

1 

8  12  52.45 

1     2.5153 

;     19  19  41.6 

4.607 

1 

10  11  11.64 

9.3955 

13  21  14.6 

9.939 

2 

8  15  23.34 

2.5143 

'     19  15    1.2 

4.739 

2 

10  13  a5.27 

2.3999 

13  11  15.7 

10.023 

3 

8  17  54.17 

1     2.5132 

19  10  12.9 

4.870 

3 

10  15  58.70 

9.3888 

13    1  11.8 

10J05 

4 

8  20  24.93 

2J5120 

19    5  16.8 

5.000 

4 

10  18  21.92 

9.3854 

12  51    3.1 

10.186 

5 

8  22  55.62 

2.5107 

19    0  12.9 

5.130 

5 

10  20  44.94 

2.3890 

12  40  49.6 

10.9^ 

6 

8  25  26.23 

2.5093 

18  55    1.2 

5.959 

6 

10  23    7.76 

2J787 

12  30  31.3 

10.343 

7 

8  27  56.75 

2.5079 

18  49  41.8 

5.388 

7 

10  25  30.:« 

2J753 

12  20    8.4 

10.490 

8 

8  30  27.18 

2.5064 

18  44  14.7 

5Jil6 

8 

10  27  52.79 

9.3790 

12    0  40.9 

10.495 

9 

8  32  57.52 

2.5047 

18  S8  40.0 

5.643 

9 

10  30  15.01 

9.3686 

11  59    8.9 

10.569 

10 

8  35  27.76 

9.5030 

18  32  57.6 

5.769 

10 

10  32  37.02 

2J)659 

11  48  32.6 

10X49 

11 

8  37  57.89 

2.5019 

18  27    7.7 

5.895 

11 

10  34  58.83 

2«')619 

11  37  52:0 

10.713 

12 

8  40  27.92 

,     9.4994 

18  21  10.2 

6.020 

12 

10  37  20.44 

9.3585 

11  27    7.1 

10.783 

13 

8  42  57.84 

9.4975 

18  15    5.2 

6.144 

13 

10  39  41.85 

2.a'>59 

11  16  18.0 

10.869 

14 

8  45  27.65 

;      9.4956 

18    8  52.9 

6.967 

14 

10  42    3.06 

9.3519 

11    5  24.9 

10.919 

15 

8  47  57.3:} 

9.4936 

'     18    2  33.2 

6.390 

15 

10  44  24.07 

9.3486 

10  54  27.8 

10.984 

16 

8  50  26.8<) 

9.4915 

■      17  56    6.1 

6.519 

16 

10  46  44.89 

9.3453 

10  43  26.8 

110)49 

17 

8  52  56.Ji2 

9.4894 

,      17  49  31.8 

6.633 

17 

10  49    5.51 

9.3491 

10  32  22.0 

11.119 

18 

8  55  25.6-2 

2.4872 

'      17  42  50.2 

6.753 

18 

10  51  25.94 

2.3388 

10  21  13.4 

11.173 

19 

8  57  54.78 

9.4848 

17  36    1.5 

6.879 

19 

10  53  46.17 

2.3356 

10  10    1.2 

;    11.933 

20 

9    0  23.80 

9.4824 

;     17  29    5.6 

6.990 

20 

10  56    6.21 

9.3394 

9  58  45.4 

11.999 

21 

9    2  52.68 

9.4799 

17  22    2.7 

7.107 

21 

10  58  26.05 

2J)98S 

9  47  26.1 

11. ICO 

22 

9    5  21.41 

9.4774 

17  14  52.8 

7.993 

22 

11    0  45.70 

9.3960 

9  36    3.4 

11.406 

23 

9    7  49.99 

9.4749 

17    7  36.0 

7.338 

23 

11    3    5.16 

9.3998 

9  24  37.4 

11.461 

24 

9  10  18.40 

9.4724 

'N.17    0  12.2 

7.458 

24 

11     5  24.43 

'      9.3196 

'N.  9  13    8.1 

1UM4 
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GREENWICH  MEAN  TIME, 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoor. 


Right  AseenBloD. 


Diff. 
for  1  m. 


Deellnatlon. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  13. 


h     m     B 

• 

O        1          II 

0 

11    5  24.43 

8.3196 

N.  9  13    8.1 

1 

11    7  43.51 

9.3165 

9    1  35.7 

2 

11  10    2.41 

9J134 

8  50    0.2 

3 

11  12  21.13 

S.3104 

8  38  21.7 

4 

11  14  39.66 

9.3074 

8  26  40.3 

5 

11  16  58.02 

9.3045 

8  14  56.1 

6 

11  19  16J20 

9.3015 

8    3    9.1 

7 

11  21  34.20 

9.9986 

7  51  19.4 

8 

11  23  52.03 

9.9957 

7  39  27.2 

9 

11  26    9.69 

9.9996 

7  27  32.5 

10 

11  28  27.17 

9.9900 

7  15  35.3 

11 

11  30  44.48 

9J2879 

7    3  35.8 

12 

11  33    1.63 

9.9845 

6  51  34.1 

13 

11  35  18.62 

9J9816 

6  39  30.2 

14 

11  37  35.44 

9.9791 

6  27  24.2 

15 

11  39  52.10 

9.9784 

6  15  16.2 

16 

11  42    8.61 

9.9738 

6    3    6.3 

17 

11  44  24.96 

9J3713 

5  50  54.6 

18 

11  46  41.16 

9.9688 

5  38  41.0 

19 

11  48  57.21 

9.9663 

5  26  25.7 

20 

11  51  13.11 

9J9639 

5  14    8.9 

21 

11  53  28.87 

9J9615 

5    1  50.6 

22 

11  55  44.48 

9J3591 

4  49  30.8 

23 

11  57  59^ 

9J3568 

N.  4  37    9.6 

WEDNESDAY  14. 


12 
12 
12 
12 
12 


0 
2 
4 

7 
9 


12  11 
12  13 
12  15 
12  18 
12  20 
12  22 
12  24 
12  27 
12  29 
12  31 
12  33 
12  36 
12  38 
12  40 
12  42 
12  44 
12  47 
12  49 
12  51 
12  53 


15.301 
30.51 
45.58 

0.53 
15.35 
30.05 
44.63 
59.09 
13.44 
27.68 
41.81 
55.83 

9.75 
23.57 
37.29 
50.92 

4.46 
17.91 
31.28 
44.56 
57.77 
10.90 
23.96 
36.95 
49.87 


9.9545  N. 

9J3583 

9J2501 

9.9480 

9.9460 

9.9440 

9.9490 

9.9401 

9JS383 

9.9364 

9.9346 

9^2399 

9.9319 

9.9995 

9.9979 

9J9964 

9.9949 

9J2991 

9.9908 
9J2195 
9.9183  N. 
9J3171  S. 
9J9159 
9.9148 


s. 


4  24  47.2 
4  12  23.6 
3  59  58.8 
3  47  33.0 
3  35  6.2 
3  22  38.5 
3  10  10.0 
2  57  40.8 
2  45  10.9 
2  32  40.5 
2  20  9.5 
2  7  38.1 
1  55  6.3 
1  42  34.3 
1  30  2.0 
1  17  29.6 
1  4  57JJ 
0  52  24.9 
0  39  52.6 
0  27  20.5 
0  14  48.6 
0  2  17.1 
0  10  14.1 
0  22  44.8 
0  35  14.9 


11.514 
11.566 
11.617 
11.666 
11.714 
11.760 
11.805 
11.849 
11.809 
11.933 
lljm 
19.010 
19.047 
19.089 
19.116 
19.149 
19.181 
19J911 
19.940 
19J968 
19.994 
19.318 
19J41 
19.363 


Hoar. 


Right  Ascension. 


Diff. 

for  1  m. 


Declination. 


Diff. 

for  1  m. 


19.384 

19.403 

19.491 

19.438 

19.454 

19.468 

19.481 

19.493 

19.503 

12.519 

19.590 

19.597 

19.539 

19.536 

19.539 

19.540 

19.540 

19.538 

19.536 

19.533 

19.599 

19.593 

19.516 

19.507 

19.497 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  15. 


h 

12 
12 
12 
13 
13 
13 
13 
13 


m 

53 

56 
58 

0 

2 

4 

7 

9 


49.871 
2.73 
15.53 
28.28 
40.97 
53.61 
6.20 
18.75 


13  11  31.26 
13  13  43.72 
13  15  56.15 
13  18  8.54 
13  20  20.91 
13  22  33.25 
13  24  45.57 
13  26  57.86 
13  29  10.14 
13  31  22.40 
13  33  34.64 
13  35  46.87 
13  37  59.10 
13  40  11.33 
13  42  23.56 
13  44  35.79 


9.9148,  S. 

9.9138 

9J9199 

9J2190 

9J2111 

9.9103 

9J9095 

9.9088 

9ja081 

9J2074 

9.9068 

9.9063 

9J8050 

9JW55 

9.9051 

9J9048 

9JW45 

9J3049 

9.9040 

9^2038 

9.9038 

9.9038 

9J)038 

9J9039 


o       I 

0  35 

0  47 


a 


1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 


0 
12 
25 
37 
50 

2 
14 
27 
39 
51 

4 
16 
28 
40 
53 

5 
17 
29 
41 
53 

5 
17 


14.91 
44.4 
13.3 
41.4 

8.7 
35.1 

0.5 
24.8 
48.1 
10.2 
31.0 
50.5 

8.7 
25.4 
40.6 
54J3| 

6.1 
16.3 
24.7 
31.2 
35.8 
38.4 
39.0 
37.4 


FRIDAY  16. 


13  46 
13  49 
13  51 
13  53 
13  55 

13  57 

14  0 


14 
14 
14 
14 


2 
4 

6 

8 


14  11 
14  13 
14  15 
14  17 
14  19 
14  22 
14  24 
14  26 
14  28 
14  30 
14  33 
14  35 
14  37 
14  39 


48.03 

OJ28 
12.53 
24.79 
37.07 
49.36 

1.67 
14,01 
26.37 
38.76 
51.19 

3.65 
16.14 
28.67 
41.23 
53.84 

6.49 
19.19 
31.94 
44.74 
57.59 
10.49 
23.45 
36.46 
49.53 


9J9040<S. 

9J9049| 

9J9043 

9.9045 

9.9047 

9.9050 

9.9054' 

9.9058' 

9J«)63| 

9.9068 

9.9073 

9J2079 

9.9085 

9J9091 

9.9098 

9J9105 

9.9113 

9J9191 

9J2199 

9.9138 

9J2146 

9J2155, 

9J2164 

9J9174I 

9J3184I  S. 


5  29  33.7 
5  41  27.7 

5  53  19.4 

6  5  8.7 
6  16  55.5 
6  28  39.8 
6  40  21.6 
6  52    0.7 


7 

7 
7 
7 


3 
15 
26 
38 


37.1 

10.8 

41.6 

9.5 


I 


7  49  34.5 

8  0  56.5 
8  12  15.4 
8  23  31.1 
8  34  43.7 
8  45  53.0 

8  56  59.0 

9  8  1.6 
9  19  0.8 
9  29  56.5 
9  40  48.7 
9  51  37.3 

10    2  22.1 


19.497 
19.487 
19.475 
19.469 
19.448 
19.439 
19.415 
19..397 
19.378 
19.358 
19.337 
19.314 
19J290 
19J966 
19JM0 
19J213 
19.185 
19.155 
19.194 
19.003 
19.061 
19.097 
11.999 
11.956 


11.919 

11.881 

11.649 

11.801 

11.759 

11.717 

11.674 

11.639 

11.583 

11.537 

11.490 

11.441 

11.391 

11.341 

11.989 

11.936 

11.189 

11.197 

11.071 

11.015 

10.958 

10.899 

10.839 

10.778 

10.716 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascomdon. 

Diff. 
for  1  m. 

Declination. 

Diflr. 

for  1  m. 

Hour. 

Right  Ancension. 

Dlff. 
for  1  m. 

Declination. 

Diff. 
fori  m. 

SATURDAY  17. 

MONDAY  19. 

0 

h     m     « 

14  39  49.53 

8 

9.3184 

S.10    2  22.1 

10.716 

0 

h     m      s 

16  27  49.60 

2J3836 

S.  17    8  51.5 

n 

6.744 

1 

14  42    2.67 

9.2195 

10  13    3.2 

10.654 

1 

16  30    6.65 

2J2848 

17  15  33.1 

6.643 

2 

14  44  15.87 

9.2906 

10  23  40.6 

10.591 

2 

16  32  23.78 

2.2861 

17  22    8.7 

6.549 

3 

14  46  29.14 

9.2217 

10  34  14.1 

10-^27 

3 

16  34  40.98 

2Ji873 

17  28  38.2 

6.441 

4 

14  48  42.48 

9.2228 

10  44  43.8 

10.461 

4 

16  36  58.26 

2.9685 

17  35    1.6 

6.338 

5 

14  50  55.88 

9J2239 

10  55    9.5 

10.394 

5 

16  39  15.61 

9J9897 

17  41  18.8 

6J234 

6 

14  53    9.35 

9.9951 

11    5  31.1 

10.326 

6 

16  41  33.02 

2.9908 

17  47  29.7 

6.131 

7 

14  55  22.89 

2.9963 

11  15  48.7 

10.258 

7 

16  43  50.50 

9J2919 

17  53  34.4 

6.027 

8 

14  57  36.51 

9.2975 

11  26    2.1 

10.189 

8 

16  46    8.04 

2i»30 

17  59  32.9 

5.993 

9 

14  59  50.20 

2.9988 

11  36  11.4 

10.120 

9 

16  48  25.65 

2.2940 

18    5  25.1 

5.817 

10 

15    2    3.97 

9.9301 

11  46  16.5 

10.049 

10 

16  50  43.32 

2.2950 

18  11  10.9 

5.711 

11 

15    4  17.81 

9.9314 

11  56  17.3 

9.977 

11 

16  53    1.05 

2J3960 

18  16  50.4 

5.605 

12 

15    6  31.73 

9.9327 

12    6  13.7 

9.904 

12 

16  55  18.84 

9J2970 

18  22  23.5 

5.499 

13 

15    8  45.73 

9.9340 

12  16    5.7 

9.830 

13 

16  57  36.69 

2J9979 

18  27  50.2 

5.999 

14 

15  10  59.81 

9J2353 

12  25  53.3 

9.755 

14 

16  59  54.59 

2J9986 

18  33  10.5 

5J984 

15 

15  13  13.97 

9.9367 

12  35  36.4 

9.680 

15 

17    2  12.54 

9.2996 

18  38  24.3 

5.176 

16 

15  15  28.21 

2.2381 

12  45  14.9 

9.604 

16 

17    4  30.53 

2.3004 

18  43  31.6 

5UW7 

17 

15  17  42.54 

2.23»5 

12  54  48.8 

9.527 

17 

17    6  48.57 

2.3011 

18  48  32.4 

4.958 

18 

15  19  56.95 

2J2409 

13    4  18.1 

9.448 

18 

17    9    6.66 

2.9018 

18  53  26.6 

4.849 

19 

15  22  11.44 

2.2423 

13  13  42.6 

9.369 

19 

17  11  24.79 

2JJ025 

18  58  14.3 

4.740 

20 

15  24  26.02 

2.9437 

13  23    2.4 

9.290 

20 

17  13  42.96 

2.3032 

19    2  55.4 

4.630 

21 

15  26  40.69 

2.2459 

13  32  17.4 

9.210 

21 

17  16    1.17 

93)38 

19    7  29.9 

4.520 

22 

15  28  55.44 

2.2466 

13  41  27.6 

9.129 

22 

17  18  19.41 

2J043 

19  11  57.8 

4.409 

23 

15  31  10.28 
SU 

2.2481 

NDA^ 

S.  13  50  32.9 

'  18. 

9.046 

23 

17  20  37.68 
TU 

9.9048 

ESDA 

S.  19  16  19.0 
Y  20. 

4.998 

0 

15  33  25.21 

2JM95 

S.  13  59  33.1 

8.969 

0 

17  22  55.97 

9^3053 

a  19  20  33.5 

4.187 

1 

15  35  40.23 

2.2510 

14    8  28.3 

8.878 

1 

17  25  14.30 

9.3057 

19  24  41.3 

4.075 

2 

15  37  55.33 

2.2594 

14  17  18.5 

8.794 

2 

17  27  32.65 

9.3060 

19  28  42.5 

3.963 

3 

15  40  10.52 

2Ji539 

14  26    3.6 

8.709 

3 

17  29  51.02 

9.3063 

19  32  36.9 

3.851 

4 

15  42  25.80 

2J2553 

14  34  43.6 

8.623 

4 

17  32    9.41 

9.3066 

19  36  24.6 

3.739 

5 

15  44  41.17 

2Ji568 

14  43  18.3 

8.535 

5 

17  34  27.81 

9.3068 

19  40    5.5 

9.636 

6 

15  46  56.62 

2.2583 

14  51  47.8 

8.447 

6 

17  36  46.23 

9J)070 

19  43  39.7 

3.513 

7 

15  49  12.16 

2.2598 

15    0  12.0 

8.359 

7 

17  39    4.66 

9.3079 

19  47    7.1 

3.400 

8 

15  51  27.79 

2J9612 

15    8  30.9 

8.270 

8 

17  41  23.09 

9.9079 

19  50  27.7 

3J987 

9 

15  53  43.51 

2.9637 

15  16  44.4 

8.179 

9 

17  43  41.52 

9J)079 

19  53  41.5 

3.173 

10 

15  55  59.32 

9Ji649 

15  24  52.4 

8.088 

10 

17  45  59.95 

9.3079 

19  56  48.5 

3.060 

11 

15  58  15.22 

9.9657 

15  32  55.0 

7.997 

11 

17  48  18.38 

9.9071 

19  59  48.7 

9.946 

12 

16    0  31.20 

9J2679 

15  40  52.0 

7.905 

12 

17  50  36.80 

9.9070 

20    2  42.0 

9.833 

13 

16    2  47.27 

9ja686 

15  48  43.5 

7.812 

13 

17  52  55.21 

9.9068 

20    5  28.5 

2.718 

14 

16    5    3.43 

9J3700 

15  56  29.4 

7.718 

14 

17  55  13.61 

9.3066 

20    8    8.1 

9.604 

15 

16    7  19.67 

2.2714 

16    4    9.7 

7.694 

15 

17  57  31.99 

9.3063 

20  10  40.9 

9.489 

16 

16    9  36.00 

2J2739 

16  11  44.3 

7.529 

16 

17  59  50.36 

9.9059 

20  13    6.8 

9.375 

17 

16  11  52.41 

2.3743 

16  19  13.1 

7.433 

17 

18    2    8.70 

9.9055 

20  15  25.9 

%S»\ 

18 

16  14    8.91 

2.2757 

16  26  36.2 

7.336 

18 

18    4  27.02 

9.3050 

20  17  38.1 

9.147 

19 

16  16  25.49 

2.2770 

16  33  53.5 

7.239 

19 

18    6  45.31 

9.9045 

20  19  43.4 

2.032 

20 

16  18  42.15 

2.2784 

16  41    4.9 

7.141 

20 

18    9    3.56 

9.9039 

20  21  41.9 

1.918 

21 

16  20  58.89 

2.2797 

16  48  10.4 

7.043 

21 

18  11  21.78 

9U)033 

20  23  33.5 

1.803 

22 

16  23  15.71 

2.2810 

16  55  10.1 

7.944 

22 

18  13  39.96 

9.3096 

20  25  18.2 

1.688 

23 

16  25  32.61 

2.2H2:{ 

17    2    3.8 

6.845 

23 

18  15  58.09 

9.3019 

20  26  56.0 

1.573 

24 

16  27  49.60 

2.2836 

S.  17    8  51.5 

6.744 

24 

18  18  16.18 

9.3011 

S.20  28  27.0 

1.458 

X, 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Ri^t  Ascension. 


Diff. 
fori  m. 


Declination. 


DIff. 
forlm. 


t^EDNESDAY  21. 


How. 


Right  Ascension. 


DiiT. 
for  1  m. 


Declination. 


0 

h     m      s 

18  18  16.ie 

B 

2.9011 

S.20  28  27.0 

1 

18  20  34.22 

S.3003 

20  29  51.1 

2 

18  22  52.20 

9Jle93 

20  31    8.3 

3 

18  25  10.13 

3.9963 

20  32  18.7 

4 

18  27  28.00 

9.2973 

20  33  22.2 

5 

18  29  45.81 

9J2962 

20  34  18.9 

6 

18  32    3.55 

9.9951 

ao  35    8.7 

7 

18  34  21.22 

9.9939 

20  35  51.7 

8 

18  36  38.82 

9.2996 

20  36  27.8 

9 

18  38  56.33 

2.2913 

20  36  57.1 

10 

18  40  13.76 

9.3899 

20  37  19.6 

11 

18  43  31.11 

9.9884 

20  37  35.3 

12 

18  45  48.37 

2J2869 

20  37  44.3 

13 

18  48    5.54 

9.9854 

20  37  46.5 

14 

18  50  22.62 

9.3838 

20  37  41.9 

15 

18  52  39.60 

9.3691 

20  37  30.6 

16 

1)8  54  56.47 

9.3804 

20  37  12.5 

17 

18  57  13.24 

9:2786 

20  36  47.7 

18 

18  59  29.90 

9JJ768 

20  36  16.2 

19 

19    1  46.46 

2.9749 

20  35  38.0 

20 

19    4    2.90 

9J3730 

20  34  53.2 

21 

19    6  19.22 

9.3710 

20  34    1.7 

22 

19    8  35.42 

9.2690 

20  33    3.6 

23 

19  10  51.4^ 

9.9669 

S.20  31  58.9 

II 
1.458 

1.344 

1J230 

1.116 

1.001 

0.887 

0.773 

0.659 

0.545 

0.439 

0.319 

0J206 

%jm 

0.080 
0.133 
0JM5 
0.357 
0.463 
0.581 
0.699 
0.803 
0.913 
1.083 
1.133 


THURSDAY  22. 


19  13    7.44 

9J3647 

19  15  23.26 

9J»35 

19  17  38.94 

2.9609 

19  19  54.48 

9.2579 

19  22    9.89 

9J3556 

19  24  25.16 

9.25o3 

19  26  40  J29 

2.2508 

19  28  55.27 

2.2483 

19  31  10.10 

9JJ457 

19  33  24.76 

9.2431 

19  35  39.27 

2.2405 

19  37  53.62 

2J3378 

19  40    7.81 

2.2351 

19  42  21.84 

2.3334 

19  44  35.70 

3.2296 

19  46  49.39 

2.2968 

19  49    2.91 

2.3339 

19  51  16.25 

2J2309 

19  53  29.41 

2.3179 

19  55  42;i9 

2J3148 

19  57  55.19 

3.3118 

20    0    7.81 

2J»87 

20    2  20.25 

2.2056 

20    4  32.50 

2.30^ 

20    6  44.5^ 

2.1994 

FRIDAY  23. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h    m      I     ) 

20    6  44.56 
20    8  56.43 


20 
20 
20 
20 
20 


11 
13 
15 
17 
19 


8.10 
19.57 
30.85 
41.93 
52.81 


20  22  3.48 
20  24  13.95 
20  26  24.22 
20  28  34.28 
20  30  44.14 
20  32  53.79 
20  135  3.23! 
20  37  12.46; 
20  39  21.47 
20  41  30J26: 
ao  43  38.84- 
20  45  47.20 
20  47  55.35 
20  50  3^8 
20  52  10.991 
20  54  18.48 
20  56  25.76 


"   1 

2.1994!  S. 

S.1963| 

3.1930 

3.1897 

3.1864 

2.1830 

2.1796 

2.1763 

2.1738 

3.1694 

9.1660 

2.1635 

2.1590 

9.1555 

9.1520 

9.1484 

9.1448 

9.1413 

9.1376 

9.1340 

9.1304 

9.1967 

1U231 

9.1194 


n 


s. 


9  30  32.5 
9  26  45.8 
9  22  53.3 
9  18  55.1 
9  14  51.2 
9  10  41.6 
9  6  26.4 
9  2  5.6 
8  57  39.2 
8  53  7.3 
8  48  30.0 
8  43  47.3 
8  38  59.1 


8  34 
8  29 
8  24 

8  18 


5.6 

6.7 

2.6 

53.3 


8  13  38  8 

8  8  19.2 

8  2  54.5 

7  57  24.7 

7  51  49.9 

7  46  10.2 

7  40  25.6 


SATURDAY  24. 


s.20  30  47.7 

1.243 

0 

20  58  32.82 

2.1158 

S.17  34 

20  29  29.9 

1.352 

1 

21    0  39.65 

2.1121 

17  28 

20  28    5.5 

1.460 

2 

21    2  46.27 

9.1084 

17  22 

20  26  34.6 

1J>68 

3 

21    4  52.67 

9.1047 

17  16 

20  24  57.3 

1.676 

4 

21    6  58.84 

9.1010 

17  10 

20  23  13.5 

1.783 

5 

21    9    4.79 

9.0973 

17    4 

20  21  23.3 

1.890 

6 

21  11  10.52 

2.0936 

16  57 

20  19  26.7 

1.997 

7 

21  13  16.03 

2.0899 

16  51 

20  17  23.6 

2.103 

8 

21  15  21.32 

9.0863 

16  45 

20  15  14.2 

2.909 

9 

21  17  26.38 

3.0836 

16  38 

20  12  58.5 

2.314 

10 

21  19  31.22 

9.0789 

16  32 

20  10  36.5 

2.418 

11 

21  21  35.84 

9.0753 

16  25 

20    8    8.3 

2.533 

12 

21  23  40.25 

9.0716 

16  18 

20    5  33.8 

2.637 

13 

21  25  44.44 

9.0679 

16  11 

20    2  53.1 

2.730 

14 

21  27  48.40 

9.0649 

16    4 

20    0    6.2 

3.833 

15 

21  29  52.14 

9.0605 

15  57 

19  57  13.2 

2.934 

16 

21  31  55.66 

2.0568 

15  50 

19  54  14.1 

3.035 

17 

21  33  58.96 

2.0532 

15  43 

19  51    9.0 

3.136 

18 

21  36    2.04 

2.0495 

15  36 

19  47  57.8 

3J237 

19 

21  38    4.90 

2.0459 

15  29 

19  44  40.6 

3.337 

20 

21  40    7.55 

2.0423 

15  22 

19  41  17.4 

3.436 

21 

21  42    9.98 

2.0387 

15  14 

19  37  48.3 

3.534 

22 

21  44  12.20 

9.0351 

15    7 

19  34  13.3 

3.632 

23 

21  46  14.20 

9.0316 

14  59 

S.  19  30  32.5 

3.730 

24 

21  48  15.99 

2.0381 

S. 14  52 

36.1 
41.8 
42.6 
38.7 
30.2 
17.0 
59.2 
36.8 
10.0 
38.7 
2.9 
22.7 
38.3 
49.6 
56.6 
59.4 
58.1 
52.6 
43.1 
29.6 
12.1 
50.7 
25.4 
56.3 
23.4 


Diff. 
for  1  m. 


n 

3.730 
3.837 
3»nS2 
4.017 
4.112 
4.900 
4J399 
4.399 
4.484 
4.576 
4.067 
4.757 
4.847 
4.936 
5.034 
5.111 
5.197 
5.283 
5J68 
5.453 
5.537 

5.eao 

5.702 
5.784 


5.865 
5.946 
6..025 
6.103 
6.181 
6J258 
6.334 
6.410 
6.485 
6.559 
6.633 
6.705 
6.777 
6.848 
6.918 
6.988 
7.a57 
7.125 
7.199 
7.258 
7..T24 
7.389 
7.453 
7.517 
7.579 


isto 


JULY,  1869. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AioensIoiL 

Diff. 
for  1  m. 

Derlinntion. 

Diif. 

for  1  m. 

Hour. 

Rildit  ABceiMioD. 

Diff. 

for  1  m. 

DecllnHtion. 

Diff. 
for  1  m. 

SUNDAY 

25. 

TUESDAY  27. 

h     m      8 

H 

O         1          It 

// 

h    m      8 

8 

O          t           It 

// 

0 

21  48  15.99 

3.0981 

S.  14  52  23.4 

7.579 

0 

23  21  58.06 

LaSK) 

S.  7  50  17.2 

9.738 

1 

21  50  17.57 

9.0245 

14  44  46.8 

7.641 

1 

23  23  51.31 

1.8865 

7  40  32.1 

9.766 

2 

21  52  18.93 

9.02]  0 

14  37    6.5 

7.709 

2 

23  25  44.44 

1.8845 

7  30  45.3 

9.794 

3 

21  54  20.08 

9.0174 

14  29  22.5 

7.763 

3 

23  27  37.46 

1.8896 

7  20  56.9 

9.821 

4 

21  56  21.02 

9.0138 

14  21  34.9 

7.893 

4 

23  29  30.36 

1.8808 

7  11    6.8 

9.647 

5 

21  58  21.74 

9.0103 

14  13  4'J.8 

7.882 

5 

23  31  23.15 

1.8790 

7    1  15.2 

9.873 

6 

22    0  22.26 

9.0069 

14    5  49.1 

7.940 

6 

23  33  15.84 

1.8772 

6  51  22.0 

9.898   , 

7 

22    2  22.57 

9.0035 

13  57  50.9 

7.998 

7 

23  35    8.42 

1.8755 

6  41  27.3 

9.993 

8 

22    4  22.68 

9.0001 

13  49  49.4 

8.054 

8 

23  37    0.89 

1.8738 

6  31  31.2 

9.947 

9 

22    6  22.59 

1.9968 

13  41  44.5 

8.109 

9 

23  38  53.26 

1.8721 

6  21  33.7 

9.970 

10 

22    8  22.30 

1.9934 

13  33  36.3 

8.164 

10 

23  40  45.54 

1.8705 

6  11  34.8 

9jm 

11 

22  10  21.80 

1.9901 

13  25  24.8 

8J919 

11 

23  42  37.72 

1.8689 

6    1  34.5 

10.015 

12 

22  12  21.10 

ijdmi 

13  17  10.0 

8.273 

12 

23  44  29.81 

1.8674 

5  51  33.0 

10.037 

13 

22  14  20.20 

1.9834 

13    8  52.0 

8.327 

13 

23  46  21.81 

1.8660 

5  41  30.2 

10.058 

14 

22  16  19.11 

1.9801 

13    0  30.8 

8JJ79 

14 

23  48  13.73 

1.8646 

5  31  26.1 

10.078 

15 

22  18  17.82 

1.9769 

12  52    6.5 

8.430 

15 

23  50    5.57 

1.8633 

5  21  20.8 

10.098 

16 

22  20  16.:34 

1.9737 

12  43  39.2 

8.481 

16 

2:^  51  57.32 

1.8690 

5  11  14.4 

10.117 

17 

22  22  14.67 

1.9705 

12  35    8.8 

8.531 

17 

23  53  48.99 

1.8607 

5    1     6.9 

10.135 

18 

22  24  12.80 

1.9674 

12  26  a5.5 

8.580 

18 

23  55  40.59 

1.8595 

4  50  58.2 

10.153 

19 

22  26  10.75 

1.9643 

12  17  59.2 

6.699 

19 

23  57  32.12 

1.8583 

4  40  48.4 

10.171 

20 

22  28    8.51 

1.9611 

12    9  20.0 

8.677 

20 

23  59  23.58 

1.8579 

4  30  37.7 

10.187 

21 

22  30    6.08 

1.9580 

12    0  38.0 

8.794 

21 

0    1  14.98 

1.8561 

4  20  26.0 

10.903 

22 

22  32    3.47 

1.9549 

11  51  53.1 

8.770 

22 

0    3    6.31 

1.8551 

4  10  13.3 

10.919 

23 

22  34    0.68 
MO 

1.9519 

>NDA^ 

S.11  43    5.5 
'  26. 

8.816 

23 

0    4  57.59 
WED 

1.8549 

NESD 

S.  3  59  59.7 
AY  28. 

10.994   1 

0 

22  35  57.71 

1.9489 

S.  11  34  15.2 

8.861 

0 

0    6  48.81 

1.8533 

S.  3  49  45.2 

10.948 

1 

22  37  54.55 

1.9460 

11  25  22.2 

8.906 

1 

0    8  39.98 

1.8534 

3  39  29.8 

10.969  ; 

2 

22  39  51.22 

1.9431 

11  16  26.5 

8.949 

2 

0  10  31.09 

1.8516 

3  29  13.7 

I0J975   ] 

3 

22  41  47.72 

1.9403 

11    7  28.2 

8.999 

3 

0  12  22.16 

1.8508 

3  18  56.8 

10J388 

4 

22  43  44.05 

1.9375 

10  58  27.4 

9.034 

4 

0  14  13.18 

1.8501 

3    8  39.1 

10.300  ; 

5 

22  45  40.21 

1.9347 

10  49  24.1 

9.076 

5 

0  16    4.16 

1.8494 

2  58  20.7 

10.319 

6 

22  47  36.21 

1.9819 

10  40  18.3 

9.117 

6 

0  17  55.10 

1.848^ 

2  48    1.7 

10.323 

7 

22  49  32.04 

1.9999 

10  31  10.0 

9.158 

7 

0  19  46.01 

1.8483 

2  37  42.0 

10.33:i 

8 

22  51  27.71 

1.9965 

10  21  59.4 

9.197 

8 

0  21  36.89 

1.8478 

2  27  21.7 

10.343   1 

9 

22  53  23.21 

1.9938 

10  12  46.4 

9.9:i5 

9 

0  23  27.74 

1.8473 

2  17    0.8 

10.359   : 

10 

22  55  18.55 

1.9919 

10    3  31.2 

9.273 

10 

0  25  J8.56 

1.8469 

2    6  39.4 

10..361 

11 

22  57  13.74 

1.9186 

9  54  13.7 

9.311 

11 

0  27    9.36 

1.84G5 

1  56  17.5 

10.369 

12 

22  59    8.78 

1.9160 

9  44  53.9 

9.348 

12 

0  29    0.13 

1.8469 

1  45  55.1 

10.377 

13 

23    1    3.66 

1.9135 

9  35  31.9 

9.384 

13 

0  30  50.89 

1.8459 

1  35  32.3 

I0J)84 

14 

23    2  58.39 

1.9110 

9  26    7.8 

9.419 

14 

0  32  41.64 

1.8457 

1  25    9.0 

10.390   ' 

15 

23    4  52.98 

1.9086 

9  16  41.6 

9.454 

15 

0  34  32.:J8 

1.84.'36 

1  14  45.4 

10.396 

16 

23    6  47.42 

1.9069 

9    7  13.3 

9.488 

16 

0  36  23.11 

1.8455 

1    4  21.5 

10.401 

17 

23    8  41.72 

1.9039 

8  57  43.0 

9.5SSi 

17 

0  38  13.84 

1.8455 

0  53  57.3 

10.406 

18 

23  10  a5.89 

1.9016 

8  48  10.6 

9.555 

18 

0  40    4.57 

1.8455 

0  43  32.8 

10.410 

19 

23  12  29.92 

1.8993 

8  38  36.3 

9.587 

19 

0  41  55.30 

1.8456 

0  33    8.1 

10.414 

20 

23  14  23.81 

1.8971 

8  29    0.2 

9.618 

20 

0  43  46.03 

1.8457 

0  22  43.1 

10.417 

21 

23  16  17.57 

1.8949 

8  19  22.2 

9.649 

21 

0  45  36.78 

1.845S 

0  12  17.9 

10.490 

22 

23  18  11.19 

1.89:J7 

8    9  42.3 

9.679 

22 

0  47  27.54 

1.846S 

S.  0    1  52.7 

\    10.429 

2i 

23  20    4.69 

1.8900 

8    0    0.6 

9.709 

23 

0  49  18.32 

1.8466 

N.  0    8  32.6 

Ij    10.493 

24 

23  21  58.06 

1.8885 

S.  7  50  17.2 

9.738 

24 

0  51    iUS 

1.847C 

I'N.  0  18  58.C 

1.    10.494 

JULY,  1869. 


1^1 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aioeiiflioii. 

DIff, 
f or  1  m. 

D«cUnBtioii. 

Dlff. 
forlm. 

Hour. 

Right  Aflcension. 

Diff. 
for  1  m. 

Declination. 

Dlff. 
forlm. 

THU 

FRSDA 

Y  29. 

SATURDAY  31. 

h    m      B 

B 

-.-       O          /          // 

// 

h    m      8 

« 

O        «          // 

// 

0 

0  51    9.13 

1.8470 

N.  0  18  58.0 

10.494 

0 

2  21  15.43 

1.9390 

N.  8  29  20.7 

9.778 

1 

0  52  59.95 

1.8474 

0  29  23.5 

10.494 

1 

2  23  11.26 

1.9391 

8  39    6.5 

9.749 

2 

0  54  50.80 

1.8479 

0  39  48.9 

10.494 

2 

2  25    7.27 

1.93S9 

8  48  50.6 

9.719 

3 

0  56  41.68 

1.8484 

0  50  14.3 

10.493 

3 

2  27    3.47 

IMM 

8  58  32.9 

9.689 

4 

0  58  32.59 

1.8489 

1    0  39.7 

10.431 

4 

2  28  59.87 

1.9416 

9    8  13.3 

9.658 

5 

1    0  23.54 

1.8495 

1  11    4.9 

10.419 

5 

2  30  56.46 

1.9449 

9  17  51.9 

9.697 

6 

1    2  14.52 

1.8509 

1  21  30.0 

10.416 

6 

2  32  53.25 

1.9483 

9  27  28.6 

9.595 

7 

1    4    5.55 

1.850d 

1  31  54.9 

10.413 

7 

2  34  50.25 

1.9516 

9  37    3.3 

9.569 

8 

1    5  56.62 

1.8517 

1  42  19.6 

10.410 

8 

2  36  47.46 

1.P550 

9  46  36.0 

9.598 

9 

1    7  47.74 

1.8535 

1  52  44.1 

10.406 

9 

2  38  44.86 

1.9585 

9  56    6.7 

9.494 

10 

1    9  38.91 

1.8534 

2    3    8.3 

10.401 

10 

2  40  42.47 

1.9631 

10    5  35.3 

9.459 

11 

1  11  30.14 

1.8544 

2  13  32.2 

10.396 

11 

2  42  40.29 

1.9657 

10  15    1.8 

9.433 

12 

1  13  21.43 

1.8554 

2  23  55.8 

10.390 

12 

2  44  38.33 

1.9694 

10  24  26.1 

9.386 

13 

1  15  12.78 

1.8565 

2  34  19.0 

lO.-MS 

13 

2  46  36.60 

1.9731 

10  33  48.2 

9.349 

14 

1  17    4.20 

1.8576 

2  44  41.8 

10J76 

14 

2  48  35.09 

1.9768 

10  43    8.0 

9.311 

15 

1  18  55.68 

1.8588 

2  55    4.1 

10.368 

15 

2  50  33.80 

1.9806 

10  52  25.5 

9J979 

16 

1  20  47.24 

1.8600 

3    5  26.0 

10.360 

16 

2  52  32.75 

1.9844 

11    1  40.6 

9.939 

17 

1  22  38.87 

1.8613 

3  15  47.3 

10.351 

17 

2  54  31.92 

1.9883 

11  10  53.3 

9.199 

18 

1  24  30.58 

1.8637 

3  26    8.1 

10.349 

18 

2  56  31.33 

1J993 

11  20    3.6 

9.151 

19 

1  26  22.38 

1.8641 

3  36  28.3 

10.339 

19 

2  58  30.98 

1J99G3 

11  29  11.4 

9.108 

20 

1  28  14.26 

1.8656 

3  46  47.9 

10.393 

20 

3    0  30.87 

9.0003 

11  38  16.6 

9.065 

21 

1  30    6.23 

1.8671 

3  57    a9 

10.311 

21 

3    2  31.01 

9UK)44 

11  47  19.3 

9.099 

22 

1  31  58.29 

1.8687 

4    7  25.2 

10J299 

22 

3    4  31.39 

9Mm 

11  56  19.3 

8.978 

23 

1  33  50.45 

1.8703 

N.  4  17  42.8 

10JW7 

23 

3    6  32.02 

9.0197 

N.12    5  16.6 

8.933 

FI 

IIDAY 

30. 

SUNDA 

T,  Al 

JGUST  1. 

0 
1 

1  35  42.71 
1  37  35.07 

1.8790 
1.8737 

N.  4  27  59.6 
4  38  15.6 

10.974 
10J360 

0 

3    8  32.91 

1      9.0170 

;N.12  14  11.2 

8.887 

2 

1  39  27.54 

1.8755 

4  48  30.8 

10.946 

3 

1  41  20.12 

1.8773 

4  58  45.1 

10J939 

4 

1  43  12.81 

1.6799 

5    8  58.6 

10.916 

5 

1  45    5.62 

IU«19 

5  19  11.1 

10J900 

PHASES 

OF  T 

HE  MOON. 

6 

1  46  58.54 

1.8833 

5  29  22.6 

10.184 

7 

8 

1  48  51.59 
1  50  44.77 

1.8854 
1.8875 

5  39  33.1 
5  49  42.6 

10.167 
10.149 

^          L.         - 

9 
10 

1  52  38.07 
1  54  31.51 

1.8897 
1.8919 

5  59  51.0 

6  9  58.2 

10.130 
10.111 

<C  Last  Qua 

Lrter,  . 

a      h     1 

.     1  12  4( 

5.1 

11 

1  56  25.08 

1.8941 

6  20    4.3 

10.099 

#   New  McK 

)n, 

.9    13': 

r.7 

12 

1  58  ia79 

1.8964 

6  30    9.2 

10.071 

^   First  Qu« 

irter,  . 

.  15  18  4': 

r.9 

13 

2    0  12.65 

1.8988 

6  40  12.8 

10.050 

O   Full  Moo 

n,  . 

.  23     1  54 

L6 

14 

2    2   S.65 

1.9013 

6  50  15.2 

10.099 

<C   Last  Qua 

LFter,  . 

.  31     5    ( 

J.5 

15 
16 

2    4    0.80 
2    5  55.10 

1.9038 

7    0  16.3 
7  10  16.0 

10.007 
9.984 

1.9064 

17 

2    7  49.56 

1.9091 

7  20  14.3 

9.960 

d 

.     .      12  i 

H 

18 
19 

9.    9  44.18 
2  11  38.96 

1.9118 
lM4a 

7  30  11.3 
7  40    6.8 

9.936 
9.911 

C   Perigee, 
<r   Apogee, 

11 

3.0 
).0 

•          •          • 

.     .     28  ( 

20 

2  13  33.91 

1.9174 

7  50    0.7 

9.885 

21 

2  15  29.09 

1.990a 

7  59  53.1 

9.859 

542 

2  17  24.32 

1.9331 

8    9  43.9 

9.8:« 

23 

2  19  19.79 

1.9960 

8  19  33.1 

9.807 

24 

2  21  15.43 

1.9390 

N.  8  29  20.7 

'      9.778 

16 


] 


Idd 


JUL.T,  1869. 


XIII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


.a    . 

o  a 

0 


11 


12 


13 


14 


star's  Nome 

and 

PoaltiOD. 


a  AquiltB  W. 

Fomalhaut  W. 

Jupiter  £. 

Aldebaraii  E. 

Sun  E. 

a  Aquilee  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Jupiter  E. 

Aldebaran  E. 

Sun  E. 

a  Aquilce  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Aldebaran  E. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 


Sun 


E. 


Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Sun  W. 

Spica  E. 

Sun  W. 

Venus  W. 

Spica  E. 

Antares  E. 

Saturn  E. 

Sun  W. 

Venus  W. 

Regulus  W. 

Spica  E. 

Antares  E. 

Saturn  E. 

Sun  W. 

Venus  W. 

Regulus  W. 

Aiitares  E. 

Saturn  E. 


15  ,  Sun  W. 

Venus  W. 


Noon. 


// 


p.  L. 

of 
Diff. 


09  44  29 
35  6  32! 
40  10  18. 


63  54  59 
95  48  18 

80  4  56 
45  21  53 
33  52  43 
28  33  23 
52  1  28 
84  52  19 

90  38  35 
56  16  38 
43  11  33 
40  0  21 
73  48  19 


3703 
3863 
3158 
3063 
3439 

3603 
3518 
4435 
3145 
3087 
3390 

3581 
3313 
3793 
3963 
3319 


67  39  25  3163 
53  36  37,  3443 
62  31  29     3331 


79  26  33  3009 
64  45  24;  3903 
50  57  36     3103 


91  36  28  3880 
76  27  48'  3018 
39    3  291    8^73 


25  46  13,  3494 

67     9  ll|  3338 

i 

39  19   17j  3476 

21   54  31  3569 

52  46  42'  33X2 

98  41      9  3333 

101  56     9  3168 

52  52  47  8491 

35   11      7  3580 

16     4  17  3307 

38  28  52  3385 

84  20  55  3349 

87  23    0  3184 

66  21  21  3530 

48  23  171  3619 

30  28  .%■  3335 

70     6  25!  3394 

72  55   10.  2333 

79  41    10  3586 

61  26  54  3675 


mh. 


p.  L. 

of 
Diff. 


O  /        /' 

71  1  13 

36  20  29 
38  43  18 

62  26  4 
94  26  34 

81  23  28 
46  41  57 
34  57  33 

27  6  8 
50  31  49 
83  29  51 

91  58  36 
57  40  34 
44  26  43 
38  29  3 

72  24  30 

69  6  31 
54  58  6 
61  5  45 

80  56  34 
66  11  30 

49  29  30 

93  9  13 
77  57  39 

37  32  41 

27  27  35 
65  21  25 

41  ]  4 
23  34  8 

50  59  2 
96  53  31 

100  6  53 

54  34  13 
36  50  29 
17  52  34 
36  42  30 

82  33  41 
85  34  8 

68  1  52 
50  1  46 
32  16  11 
68  20  17 
71  7  10 

81  20  24 

63  4  7 


3689 
3805 
3156 
3060 
3436 

3591 
3489 
4333 
3143 
3033 
3384 

3513 
3393 
3739 
8954 
3309 

3134 
3408 
3308 

8993 
3177 
3087 

8864 
8997 
3956 

3489 
8337 

3476 
8569 
8335 
3833 
8168 

8494 
8584 
8309 
3396 
8353 
3188 

3537 
8635 
3341 
8303 
3339 

3594 
3684 


Vlh. 


P.L. 

of 
Diff. 


72  18   12|  3675 

37  35  26,  3753 

37  16  16  3164 

60  57    5  3056 

93    4  47i  3433 

I 

82  42  12!  3580 

48  2  33,  3461 
36  4  4:  4sa6 
25  38  51'  3143 

49  2    3'  3014 

82      7   16  3376 


93  18  47  3503 
59  4  55  3370 
45  42  49  3689 
36  57  52  8943 

71      0  29  3396 

70  33  59  3115 

56  20  14  3375 

59  39  45  3193 

82  26  57  8975 
67  38    7  3158 

48    1    4  3071 

94  42  18  8650 

79  27  55  8978 
36     1  33  8939 

29     9     3  8485 

63  33  37  8835 

42  42  51  8477 

25  13  46  8569 

49  11  26  8339 

95  5  53  8334 
98  17  37  8169 

56  15  34  3499 

38  29  40  8588 

19  40  48  8311 

34  56  25  8310 

80  46  32  8358 

83  45  22  8193 

69  42  14  8543 

51  40     7  8633 

34    3  37  8347 

06  34  20  3310 

09   19  31  8335 

82  59  27  8601 

04  41     9  3693 


Kh. 


p.  L. 

of 
'     Diff. 

t 


/»■ 


73  35  20 
38  51  17 
35  49  12 

59  28  2 
91  42  56 

84  1  8 
49  23  41 
37  12  0; 
24  11  33, 
47  32  8 
80  44  32 

94  39  8 

60  29  41 
46  59  48 
35  26  28 
69  36  15 

72  1  50 

57  42  59 

58  13  28 

83  57  41 
69  5  14 

46  32  19 

96  15  41 

80  58  35 

34  30  4 

30  50  37 

61  45  47 

44  24  37 
26  53  24 

47  23  56 

93  18  16 
96  28  23 

57  56  49 
40  8  58 
21  28  59 
33  10  40 
78  59  30 

81  56  42 

71  22  28 

53  18  19' 

35  50  55 
64  48  35' 
^  31  56 

84  38  20) 
66  18  Ol 


3663 
3706 
3153 
3053 
3418 

3570 
3433 
4137 
3143 
3006 
3367 

3495 
3350 
3640 
8998 


3097 
3343 
3179 


3189 
3054 


8959 

QQQkl 

scsnn 

8483 
8334 

9478 
8569 
8345 

9171 

8504 
8599 
3914 
8396 
9963 
9196 

3550 
9639 
8^8 
8317 
9M1 

8610 


XIV. 


JUL.Y,  i$e9. 


1^3 


GREEI^'WICH  MEAN  TIME. 

LUNAR  PISTANCES 

• 

r  of  the 
onth. 

Star'ri  Name 
and 

Midnight. 

PL. 
of 

XViu 

1 

p.  L. 

of 

XVfflh. 

p.  L. 
of 

XXP». 

p.  L. 

of 

1* 

Potdiion. 

Dur. 

3649 

Dilf. 

Diff. 

1 

Diff. 

1 

a  Aquibe 

W. 

74  52  53 

O          t        11 

76  10  34 

3036 

0          1        II 

77  28  29 

1 

3695 

p       /      // 

78  46  36 

3613 

i  Fomalhaut 

W. 

40    7  58 

,     3663 

41  25  25 

3693 

42  43  a5 

35R6 

44    2  25 

3551 

j  Jupiter 

E. 

34  22    6 

3151 

32  54  58 

3149 

31  27  48 

3148 

30    0  36 

3147 

Aldebaran 

E. 

57  58  54 

3048 

56  29  41 

3044 

55    023 

3039 

53  30  59 

3034 

Sun 

E. 

90  21    0 

3414 

88  58  59 

3408 

87  36  52 

3403 

86  14  39 

3397 

2 

a  Aquilffi 

W. 

85  20  15 

3S60 

86  39  33 

3540 

87  59    3 

a'vao 

89  18  44 

3530 

Fomalhaut 

W. 

50  45  20 

3408 

52    7  28 

3363 

53  30    4 

3358 

54  53    8 

XOO 

a  Pegasi 

W. 

38  21  32 

40&5 

39  32  17 

3980 

40  44  16 

3913 

41  57  23 

3851 

Jupiter 
Aldebaran 

E. 

22  44  15 

3143 

21  16  58 

3145 

19  49  43 

3148 

18  22  32 

3155 

E. 

46    2    3 

9909 

44  31  49 

9990 

43    1  24 

9969 

41  30  49 

9973 

Sun 

E. 

79  21  38 

3358 

77  58  34 

3350 

76  35  20 

3340 

75  11  55 

3331 

3 

a  Aquibe 

W. 

95  59  38 

3487 

97  20  17 

3480 

98  41    4 

3472 

100    1  59 

3465 

Fomalhaut 

W. 

61  54  51 

3330 

63  20  25 

3910 

64  46  22 

3191 

66  12  42 

3179 

a  Pe«isi 
Aldebaran 

W. 

48  17  39 

3596 

49  36  18 

3555 

50  55  41 

3515 

52  15  48 

3478 

1 

E. 

33  54  50 

9991 

32  22  58 

9910 

30  50  52 

9898 

29  18  31 

9687 

i  Suit 

E. 

68  11  47 

3874 

66  47    5 

3961 

65  22    8 

3948 

63  56  56 

3936 

1 
4     Fomalbaut 

W. 

73  30    3 

3079 

74  58  38 

3061 

76  27  35 

3044 

77  56  53 

3096 

a  Pegasi 

W. 

59    6  21 

3313 

60  30  18 

3985 

61  54  47 

3957 

63  19  49 

3999 

SCN 

E. 

56  46  54 

3164 

55  20    2 

3140 

53  52  52 

3133 

52  25  23 

3119 

5 

Fomalhaut 

W. 

85  28  45 

9949 

87    0  10 

9996 

88  31  56 

9910 

90    4    2 

9894 

a  Pegasi 

W. 

70  32  49 

3105 

72    0  53 

3089 

73  29  24 

3060 

74  58  23 

3039 

Sun 

E. 

45    3  13 

3038 

43  33  47 

3099 

42    4    2 

3005 

40  33  56 

9989 

6 

Fomalhaut 

W. 

97  49  22 

9a&i 

99  23  21 

9809 

100  57  37 

9797 

102  32    9 

9784 

a  Pegasi 

W. 

82  29  39 

9941 

84    1    6 

mm 

85  32  56 

9905 

87    5    8 

9889 

Sun 

E. 

32  58  15 

9907 

31  26    5 

9891 

29  53  35 

9875 

28  20  44 

9859 

11 

Sun 

W. 

32  32  16 

9480 

34  13  58 

9477 

35  55  43 

9476 

37  37  30 

9476 

Spica 

E. 

59  57  55 

2925 

58  10    4 

99^ 

56  22  14 

9i£s{7 

54  34  26 

92U9 

12 

Sun 

W. 

46    6  21 

9480 

47  48    3 

9489 

49  29  41 

9485 

51  11  16 

2487 

Venus 

W. 

28  33    ] 

9571 

30  12  36 

9579 

31  52  10 

9574 

33  31  41 

9577 

Spica 

E. 

45  36  35 

9951 

43  49  23 

9957 

42    2  20 

9965 

40  15  29 

9274 

Antares 

E. 

91  30  41 

9937 

89  43    9 

9939 

87  55  40 

9949 

86    8  15 

2945 

Saturn 

E. 

94  39  12 

9179 

92  50    3 

9175 

91    0  58 

9178 

89  11  57 

2180 

13 

Sun 

W. 

59  37  57 

9508 

61  18  59 

9513 

62  59  54 

9519 

64  40  41 

2524 

Venus 

W. 

41  48    4 

9507 

43  27    3 

9609 

45    5  55 

9607 

46  44  40 

2613 

Regulus 

\V. 

23  17    6 

9917 

25    5    8 

9991 

26  53    4 

9296 

28  40  53 

2930 

1  Spica 

E. 

31  25  19 

9344 

29  40  24 

9364 

27  55  57 

2387 

26  12    3 

2415 

,  Antares 

R 

77  12  36 

9968 

75  25  50 

9974 

73  39  12 

9980 

71  52  43 

2287 

Saturn 

E. 

80    8    9 

3901 

78  19  43 

2906 

76  31  24 

9911 

74  43  13 

2916 

14 

Sun 

W. 

73    232 

9556 

74  42  27 

9564 

76  22  11 

9572 

78    1  45 

2578 

Venus 

W. 

54  56  21 

9646 

56  34  14 

9653 

58  11  57 

9660 

59  49  30 

2667 

Regulus 

W. 

37  38    5 

9959 

39  25    5 

9966 

41  11  55 

2972 

42  58  36 

2979 

Antares 

E. 

63    3    1 

9396 

61  17  40 

9336 

59  32  33 

9345 

57  47  39 

9355 

!  Saturn 

E. 

65  44  30 

9948 

63  57  14 

2255 

62  10    8 

:     9969 

60  23  13 

9969 

15     Suw 

W. 

86  17    2 

96X8 

87  55  33 

9696 

89  33  52 

1 

2635 

91  12    0 

9643 

;  Venus 

W 

67  54  41 

9707 

69  31  11 

!     9716 

71    7  29 

9725 

72  43  36 

9733 

1^4 


JULY,  1869. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

Star's  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

Kh. 

of 

15 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Regulus 

W. 

4I45    6 

2S86 

0       /      // 

46  31  26 

2993 

0       1     II 

48  17  36 

9300 

0       1      If 

50    335 

8308 

Mars 

W. 

15  20  a2 

£574 

17    0    3 

9663 

18  39  49 

9556 

20  19  44 

9553 

Antares 

E. 

56    3    0 

236G 

54  18  36 

3376 

52  34  27 

9388 

50  50  35 

9401 

Saturn 

E 

58  36  28 

aa77 

56  49  55 

*    9885 

55    3  33 

9999 

53  17  22 

9300 

a  Aquil89 

E. 

102  35  44 

8871 

101    2  48 

9871 

99  29  52 

9873 

97  56  58 

9875 

I 

16 

Sun 

W. 

92  49  56 

96ft3 

94  27  41 

9660 

96    5  14 

9669 

1 

97  42  36 

9678 

Venus 

W. 

74  19  32 

2743 

75  55  16 

9750 

77  30  49 

9760 

79    6  10 

9769 

Regulus 

W. 

58  50  43 

S346 

60  35  35 

9355 

62  20  15 

9363 

64    4  43 

9371 

Mars 

W. 

28  39  29 

3!>65 

30  19  12 

9569 

31  58  49 

9575 

33  38  18 

9583 

Antares 

E. 

42  16    0 

3473 

40  34    9 

9490 

38  52  42 

9510 

37  11  42 

9530 

Saturn 

E, 

44  29  26 

3343 

42  44  28 

9351 

40  59  43 

9359 

39  15  10 

2369 

a  AquilsB 

E. 

90  13  46 

3904 

88  41  32 

9913 

87    9  30 

9993 

85  37  40 

9934 

17 

Sun 

W. 

105  46  28 

8733 

107  22  39 

9731 

JOS  58  38 

9740 

1 

110  34  25 

9749 

Venus 

W. 

86  59  58 

3814 

88  34    8 

3823 

90    8    7 

9831 

91  41  54 

9M1 

Regulus 

W. 

72  44  10 

9413 

74  27  28 

9490 

76  10  34 

9499 

77  53  28 

9437 

Mars 

W. 

41  53  26 

3618 

43  31  57 

9685 

45  10  18 

9633 

46  48  28 

9640 

Satiun 

E. 

30  35  51 

3418 

28  52  42 

9499 

27    9  48 

9440 

25  27  10 

9453 

a  Aquilfe 

E. 

78    2  20 

3003 

76  32  11 

3019 

75    2  22 

3037 

73  32  55 

9057 

18 

Regulus 

W. 

86  24  59 

3479 

88    6  42 

9488 

89  48  12 

9496 

91  29  31 

9504 

Mars 

W. 

54  56  35 

9683 

56  33  38 

9691 

58  10  30 

9699 

59  47  11 

9708 

Spica 

W. 

33  10    9 

3587 

34  49  22 

9587 

36  28  35 

9566 

38    7  47 

9590 

a  AquiltB 

E. 

G6  12  12 

3174 

64  45  32 

3903 

63  19  26 

3933 

61  53  56 

3965 

Fonialhaut 

E. 

98  52  14 

3733 

97  16    4 

9730 

95  40    4 

9737 

94    4  13 

9744 

19 

Mars 

W. 

67  47  41 

9753 

69  23  12 

9761 

70  58  31 

876P 

72  33  39 

9779 

Spica 

W. 

46  22  49 

3609 

48    1  32 

9614 

49  40    8 

8630 

51  18  36 

9636 

a  Aquilee 

E. 

54  56  40 

3463 

53  35  39 

3513 

52  15  25 

Xf65 

50  56  13 

3893 

Fomalhaut 

E. 

86    7  36 

3788 

84  32  52 

9798 

82  58  21 

3808 

81  24    3 

9819 

a  Pegasi 

E. 

101  19  26 

8990 

99  47  33 

9934 

98  15  45 

9930 

96  44    4 

9996 

20 

Mars 

W. 

80  26  22 

3834 

82    0  19 

8833 

83  34    4 

9848 

85    7  37 

9851 

Spica 

W. 

59  28  48 

3660 

61    6  22 

3666 

62  43  47 

9674 

64  21    2 

9681 

Fomalhaut 

E. 

73  36  15 

3879 

72    3  29 

9893 

70  31    1 

3907 

68  58  51 

9989 

a  Pegasi 

E. 

89    7  51 

8975 

87  37    7 

9985 

86    6  36 

2995 

84  36  17 

9005 

21 

Mars 

W. 

92  52  25 

3898 

94  24  47 

9908 

95  56  56 

2917 

97  28  53 

9997 

Spica 

W. 

72  24  40 

872Q 

74    0  51 

9799 

75  36  52 

8738 

77  12  41 

9747 

Ajitares 

W. 

27  21  33 

3944 

28  52  56 

9938 

30  24  39 

3916 

31  56  38 

9906 

Saturn 

W. 

23  18  20 

8703 

24  54  57 

9709 

26  31  25 

3715 

28    7  45 

9731 

Fomalhaut 

E. 

61  22  59 

3006 

59  52  54 

3036 

58  23  14 

3047 

56  53  59 

9069 

a  Pegasi 

E. 

77    8  16 

3069 

75  39  28 

3089 

74  10  57 

3098 

72  42  45 

3114 

22 

Spica 

W. 

85    8  58 

3790 

86  43  39 

9796 

88  18    9 

9808 

89  52  27 

9817 

Antares 

W. 

39  38  36 

2889 

41  11    9 

9891 

42  43  40 

9893 

44  16    9 

9804 

Saturn 

W. 

36    7    9 

8758 

37  42  32 

3766 

39  17  44 

9775 

40  52  45 

9789 

Fomalhaut 

E. 

49  34  56 

3198 

48    8  45 

3331 

46  43  12 

3965 

45  18  19 

3300 

a  Pegasi 

E, 

65  26  52 

3306 

64    0  50 

3837 

62  35  13 

3950 

61  10    3 

3973 

a  Arietis 

E. 

108    5  54 

3987 

106  34  10 

3934 

105    2  34 

9940 

103  31    6 

9946 

23 

Antares 

W. 

51  57  31 

8916 

53  29  30 

3981 

55    1  22 

9997 

56  33    7 

9938 

Saturn 

W. 

48  45    8 

3835 

50  19    4 

3834 

51  52  48 

9849 

53  26  21 

9650 

Fomalhaut 

E. 

38  25  42 

3538 

37    6    0 

3600 

35  47  26 

3669 

34  30    6 

3746 

JULY,  1869. 


15(5 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

^4 
^1 

star's  Name 
and 

Midnight 

p.  L. 

of 

xvn. 

p.  L. 

of 

xvnih. 

p.  L. 

of 

XXIh. 

p.  L. 

of 

15 

PobIUod. 

w 

Diir. 

Diff. 

Diff. 

Diff. 

Regulus 

W. 

O           i         it 

51  49  23 

9315 

O           1         II 

53  35    0 

9394 

O          t         It 

55  20  25 

9331 

Oil/ 

57    5  39 

9338 

Mars 

W. 

21  59  43 

8558 

23  39  44 

9553 

25  19  43 

9556 

26  59  39 

9560 

Antares 

E. 

49    7    2 

8414 

47  23  47 

9496 

45  40  50 

9441 

43  58  14 

9457 

Saturn 

R 

51  31  23 

8»»8 

49  45  35 

9317 

48    0    0 

9395 

46  14  37 

9333 

a  AquilsB 

E. 

96  24    7 

9879 

94  51  21 

9884 

93  18  42 

9890 

91  46  10 

3696 

16 

Sun 

W. 

99  19  46 

9067 

100  56  44 

9695 

102  33  31 

9704 

104  10    6 

9713 

Venus 

W. 

80  41  19 

9778 

82  16  16 

9786 

83  51    2 

9795 

85  25  36 

9805 

Regulus 

W. 

65  49    0 

9379 

67  33    5 

9387 

69  16  59 

9395 

71    0  41 

9404 

Mars 

W. 

35  17  38 

9588 

36  56  50 

9586 

38  35  52 

9609 

40  14  44 

9610 

Antares 

E. 

35  31  10 

9559 

33  51    9 

9577 

32  11  43 

9605 

30  32  55 

9635 

Saturn 

E. 

37  30  51 

9378 

35  46  45 

9388 

34    2  53 

9398 

32  19  15 

9408 

a  AquiUe    * 

E. 

84    6    4 

9946 

82  34  43 

9058 

81    3  37 

9973 

79  32  49 

9867 

17 

Suit 

W. 

112  10    0 

9758 

113  45  23 

9767 

115  20  34 

9776 

116  55  33 

9785 

Venus 

W. 

93  15  29 

9850 

94  48  52 

9859 

96  22    3 

9869 

97  55    2 

9878 

Regulus 

W. 

79  36  10 

9445 

81  18  40 

9454 

83    0  58 

9469 

84  43    4 

9470 

Mars 

W. 

48  26  28 

9648 

50    4  17 

9657 

51  41  54 

9666 

53  19  20 

3674 

Saturn 

E. 

23  44  50 

9465 

22    2  48 

9479 

20  21    5 

9494 

18  39  43 

3519 

a  AquiliB 

E. 

72    3  53 

.  3078 

70  35  16 

3100 

69    7    6 

3193 

67  39  24 

3148 

18 

Regulus 

W. 

93  10  38 

9513 

94  51  33 

9599 

96  32  16 

9530 

98  12  47 

3538 

^7 

Mars 

W. 

61  23  40 

9716 

62  59  58 

9795 

64  36    4 

9735 

66  11  58 

3743 

Spica 

W. 

39  46  56 

9589 

41  26    2 

9586 

43    5    3 

9588 

44  43  59 

9604 

a  Aquilffi 

E. 

60  29    3 

3989 

59    4  50 

3337 

57  41  21 

3376 

56  18  37 

3417 

Fomalhaut 

E. 

92  28  32 

9759 

90  53    1 

9700 

89  17  41 

9769 

87  42  32 

9779 

19 

Mars 

W. 

74    8  35 

9788 

75  43  19 

9796 

77  17  52 

9805 

78  52  13 

3815 

Spica 

W. 

52  56  56 

9639 

54  35    7 

9638 

56  13  10 

9645 

57  51    4 

3653 

a  AquilflB 

E. 

49  38    4 

3686 

48  21    2 

3759 

47    5  10 

3835 

45  50  34 

3908 

Fomalhaut 

E. 

79  50    0 

9830 

78  16  11 

9841 

76  42  36 

3853 

75    9  17 

9866 

a  Pegasi 

E. 

95  12  31 

9049 

93  41    6 

9960 

92    9  51 

9956 

90  38  46 

9966 

20 

Mars 

W. 

86  40  59 

9860 

88  14    9 

9870 

89  47    6 

9880 

91  19  51 

3888 

Spica 

W. 

65  58    7 

9689 

67  35    1 

9687 

69  11  45 

9705 

70  48  18 

9713 

Fomalhaut 

E. 

67  27    0 

9937 

65  55  28 

9954 

64  24  17 

9970 

62  53  27 

9988 

a  Pegasi 

E. 

83    6  11 

3017 

81  36  19 

3099 

80    6  42 

3043 

78  37  21 

3055 

21 

Mars 

W. 

99    0  38 

9936 

100  32  11 

9946 

102    3  32 

9955 

103  34  41 

9965 

Spica 

W. 

78  48  19 

9755 

80  23  46 

9764 

81  59    1 

9773 

83  34    5 

9781 

Antai-es 

W. 

33  28  49 

9890 

35    1    9 

9894 

36  33  35 

9889 

38    6    4 

9890 

Saturn 

W. 

29  43  57 

9798 

31  20    0 

9735 

32  55  53 

9743 

34  31  36 

9750 

Fomalhaut 

E. 

55  25  11 

3091 

53  56  51 

3116 

52  29    1 

3143 

51    1  42 

3169 

a  Pegasi 

E. 

71  14  52 

3130 

69  47  19 

3148 

68  20    8 

3167 

66  53  19 

3185 

22 

Spica 

W. 

91  26  33 

9896 

93    027 

9835 

94  34  10 

9844 

96    7  41 

3853 

Antares 

W. 

45  48  35 

9888 

47  20  57 

9901 

48  53  14 

3906 

50  25  25 

3910 

Saturn 

W. 

42  27  36 

9791 

44    2  16 

9800 

45  36  44 

9806 

47  11    1 

3616 

Fomalhaut 

E. 

43  54    8 

3340 

42  30  43 

3384 

41    8    8 

3431 

39  46  26 

3489 

a  Pe^i 
a  Anetis 

E. 

59  45  20 

3998 

58  21    6 

3335 

56  57  24 

3353 

55  34  14 

3363 

E. 

101  59  46 

9954 

100  28  35 

9909 

98  57  34 

9969 

97  26  42 

3977 

23 

Antares 

W. 

58    4  45 

9939 

59  36  15 

9946 

61    7  36 

9059 

62  38  49 

9958 

Saturn 

W. 

54  59  44 

9859 

56  32  56 

9868 

58    5  56 

9876 

59  38  45 

3884 

Fomalhaut 

E. 

33  14    8 

3833 

31  59  40 

3999 

30  46  50 

4039 

29  35  49 

4167 

l^G 


JUL.Y9  1969. 


XVII, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

5^- 

StAr'M  Nama 

p.  L. 

P.  L. 

p.  L. 

p.  L. 

^  ♦-        ■ — 

c  a  1                 and 

Noon. 

of 

lllh. 

of 

VP>. 

of 

IXt- 

of 

^•1 

Q 

23 

Podition. 

Diff. 

Dlff. 

Diff. 
3484 

0       1     II 

50    7  34 

Diff. 

a  Pegasi 

E. 

5I  11  38 

3415 

0       1     II 

52  49  38 

3448 

0        /      /' 

51  28  16 

3S63 

a  Arietis 

E. 

95  56    0 

S985 

94  25  28 

9993 

92  55    7 

3001 

91  24  56 

3009 

Jupiter 

E. 

107  45  30 

3888 

106  12  56 

9898 

104  40  34 

9906 

103    8  23 

!»15 

24 

Antares 

W. 

64    9  54 

9965 

65  40  51 

9979 

67  11  39 

9979 

68  42  18 

9985 

Saturn 

W. 

61  11  24 

9893 

62  43  52 

9901 

64  16    9 

9909 

65  48  16 

S917 

a  Pegasi 

E. 

43  35  48 

3769 

42  20  11 

3896 

41     5  36 

3894 

39  52  10 

3968 

a  Arietifl 

E. 

83  56  44 

3056 

82  27  40 

3065 

80  58  48 

3075 

79  30    8 

3084 

Jupiter 

E. 

95  30  10 

9958 

93  59    4 

9965 

92  28    8 

9974 

90  57  23 

99H9 

25 

Aiitares 

W. 

76  13  25 

3090 

77  43  13 

3097 

79  12  52 

3034 

80  42  23 

3039 

Saturn 

W. 

73  26  19 

9956 

74  57  27 

9964 

76  28  25 

9971 

77  5J)  14 

9978 

a  Aquilae 

W. 

38  35  43 

4804 

39  35  16 

4690 

40  36  24 

4593 

41  38  55 

4507 

a  Arietis 

E. 

72    9  48 

3136 

70  42  22 

3147 

69  15    9 

3158 

67  48    9 

3168 

Jupiter 

E. 

83  26    8 

3099 

81  56  22 

3099 

80  26  45 

3036 

78  57  17 

3043 

Aldebaron 

E. 

103  30  12 

9963 

101  59  13 

9970 

100  28  23 

9977 

98  57  42 

9964 

26 

Aiitnres 

W. 

88    8    0 

3079 

89  36  44 

3077 

91    5  22 

30fl9 

92  33  53 

3068 

Saturn 

W. 

85  31  10 

3010 

87    1  10 

3017 

88  31    2 

3099 

90    0  47 

3097 

a  AquilsB 

W. 

47    8  35 

4180 

48  17  20 

4133 

49  26  50 

4089 

50  37    2 

4040 

a  Arietis 

E. 

60  36  30 

3997 

59  10  53 

3939 

57  45  30 

3959 

56  20  22 

3965 

Jupiter 

E. 

71  32    7 

3077 

70    3  29 

3089 

68  34  58 

3088 

67    6  34 

3094 

Aldebaron 

E. 

91  26  22 

3017 

89  56  30 

30U9 

88  26  45 

9098 

86  57    7 

3034 

27 

Antares 

W. 

99  54  52 

3113 

101  22  46 

3116 

102  50  36 

3190 

104  18  21 

3134 

Saturn 

W. 

97  28    2 

3050 

98  57  13 

3054 

100  26  19 

3057 

101  55  21 

3060 

a  Aquilee 

W. 

56  36  45 

3897 

57  50    8 

3873 

59    3  55 

3859 

60  18    4 

3830 

a  Arietis 

E. 

49  18  48 

3340 

47  55  23 

3357 

46  32  17 

3375 

45    932 

3394 

Jupiter 

E. 

59  46  10 

3118 

58  18  22 

3199 

56  50  39 

3195 

55  23    0 

3199 

Aldebaran 

E. 

79  30  29 

3056 

78    1  25 

3060 

76  32  26 

3009 

75    3  30 

3065 

28 

a  Aquilse 

W. 

66  33  37 

3748 

67  49  33 

3736 

69    5  42 

3733 

70  22    5 

3710 

Fomalhaut 

W. 

32    2  19 

4037 

33  13  22 

3966 

34  25  35 

3904 

35  38  51 

0040 

00^10 

a  Arietis 

E. 

38  21  53 

3517 

37    1  48 

3551 

35  42  20 

3587 

34  23  31 

3695 

Jupiter 

E. 

48    5  40 

3141 

46  38  20 

3143 

45  11    2 

3143 

43  43  45 

3145 

Aldebaran 

E. 

67  39  37 

3075 

06  10  57 

3075 

64  42  17 

3075 

63  13  37 

3075 

29 

a  AquilsB 

W. 

76  46  58 

3659 

78    4  29 

3650 

79  22    9 

3641 

80  39  59 

3633 

Fomalhaut 

W. 

41  58  10 

3630 

43  16  12 

3598 

44  34  49 

3566 

45  54    0 

3538 

a  Pegasi 

W. 

31  18  14 

4808 

32  17  44 

4666 

33  19  12 

4540 

34  22  29 

4497 

Jupiter 

E. 

36  27  34 

3146 

35    0  20 

3145 

33  33    5 

3145 

32    5  50 

3145 

Aldebaran 

E. 

55  50    6 

30C9 

54  21  18 

3065 

52  52  26 

3063 

51  23  31 

3060 

Sun 

E. 

114  21  12 

3439 

112  59  32 

3499 

111  37  48 

3495 

110  16    0 

3439 

30 

a  Aquilee 

W. 

87  11  20 

3594 

88  30    1 

3587 

89  48  49 

3580 

91    7  45 

3374 

Fomalhaut 

W. 

52  37  11 

3419 

53  59    6 

3399 

55  21  24 

3379 

56  44    4 

3360 

tt  Pegasi 

W. 

40    1  29 

4007 

41  13    2 

3944 

42  25  37 

3886 

43  39  11 

383U 

Aldebaran 

E. 

43  57  40 

3034 

42  28  10 

3099 

40  58  33 

3099 

39  28  48 

3015 

Sun 

E. 

103  25  45 

3395 

102    3  23 

3388 

100  40  53 

3380 

99  18  14 

3373 

31 

a  Aquilae 

W. 

97  44    9 

3544 

99    3  45 

3539 

100  23  26 

3535 

101  43  12 

3530 

Fomalhaut 

W. 

63  42  46 

3970 

65    7  33 

3953 

idl6  32  40 

3236 

67  58    7 

3918 

a  Pegasi 

W. 

49  59  42 

3613 

51  18    2 

3576 

52  37    3 

3541 

53  56  42 

3507 

Aldebaran 

E. 

31  57  37 

9973 

30  26  50 

9963 

28  55  51 

9953 

27  24  3J) 

9949 

Sun 

E. 

92  22  37 

33>7 

90  58  57 

3315 

89  35    3 

3305 

88  10  57 

3993 

XVIII. 


JUL.T,  1869. 


1^7 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

5  . 

Star's  Name 

p.  L. 

p.  L. 

p.  L. 

P  L. 

u 

and 

Midnight 

of 

XVh. 

of 

XVlllh^ 

of 

XXPi. 

Of 

1^ 

Pouition. 

Diff. 

Diff. 

Diff. 

Diff. 

23 

a  Pegasi 

E. 

O           0         II 

48  47  35 

35ifK> 

0          1        II 

47  28  22 

3609 

o        .•       // 

46    9  57 

3657 

44  52  24 

9710 

'  a  Arietis 

E. 

89  54  55 

9018 

88  25    5 

3098 

86  55  27 

3087 

85  26    0 

9046 

Jupiter 

E. 

101  36  23 

9994 

100    4  34 

9931 

98  32  55 

9940 

97    1  27 

9949 

1 
24     Antares 

W. 

70  12  49 

9993 

71  43  11 

3000 

73  13  24 

3006 

74  43  29 

9014 

Saturn 

W. 

67  20  13 

9995 

68  52    0 

9934 

70  23  36 

9949 

71  55    2 

9949 

a  Pe^i 

E. 

38  39  59 

4049 

37  29    8 

4138 

36  19  43 

4997 

35  11  52 

4950 

a  Anetis 

E. 

78    1  39 

3095 

76  33  23 

3105 

75    5  19 

3114 

73  37  27 

9195 

Jupiter 

E. 

89  26  48 

9990 

87  56  23 

9999 

86  26    9 

3006 

84  56    4 

9014 

25 

Antares 

W. 

82  11  47 

9047 

83  41    2 

9059 

85  10    9 

3060 

86  39    8 

9065 

Saturn 

W. 

79  29  54 

9965 

81    0  25 

9999 

82  30  48 

9998 

84    1    3 

9005 

a  AquilflB 

W. 

42  42  41 

4^8 

43  47  37 

4955 

44  53  39 

4991 

46    0  40 

4999 

1  a  Arietis 

E. 

66  21  22 

3179 

64  54  48 

9191 

63  28  28 

3903 

62    2  22 

9914 

Jupiter 

E. 

77  27  58 

9051 

75  58  48 

9057 

74  29  46 

3065 

73    0  53 

9070 

'  Aldeboran 

E. 

97  27    9 

9991 

95  56  45 

9997 

94  26  29 

3005 

92  56  22 

9010 

2G     Antares 

W. 

94    2  17 

9093 

95  30  35 

9099 

96  58  46 

3103 

98  26  52 

9108 

i  Saturn 

W. 

91  30  26 

9039 

92  59  58 

9097 

94  29  25 

3049 

95  58  46 

9046 

a  AquilfR 

W. 

51  47  53 

4014 

52  59  19 

9980 

54  11  18 

3950 

55  23  47 

9991 

a  Arietis 

E. 

54  55  30 

9979 

53  30  54 

9999 

52    6  34 

3308 

50  42  32 

3994 

Jupiter 

E. 

65  38  17 

9099 

64  10    6 

9105 

62  42    2 

3109 

61  14    3 

9114 

Aidebaran 

F. 

85  27  36 

9039 

83  58  11 

9049 

82  28  52 

3047 

80  59  38 

9059 

27 

Antares 

W. 

105  46    2 

9197 

107  13  39 

3190 

108  41  12 

3199 

110    8  41 

9137 

Saturn 

W. 

103  24  19 

9063 

104  53  14 

9065 

106  22    6 

9067 

107  50  56 

9060 

a  AquilflB 

W. 

61  32  35 

3819 

62  47  25 

3795 

64    2  32 

9779 

65  17  56 

9763 

a  Arietis 

E. 

43  47    9 

9415 

42  25  10 

9498 

41    3  36 

9463 

39  42  30 

3488 

Jupiter 

E. 

53  55  25 

9199 

52  27  54 

9194 

51    0  26 

3138 

49  33    2 

3139 

Aidebaran 

E. 

73  34  38 

9068 

72    5  49 

9070 

70  37    3 

9079 

69    8  19 

3073 

28 

a  AquilfB 

W. 

71  38  41 

9609 

72  55  29 

9689 

74  12  28 

9678 

75  29  38 

9669 

Fomalhaut 

W. 

36  53    4 

9796 

38    8  10 

9748 

3924    6 

9706 

40  40  47 

OOOD 

a  Arietis 

E. 

33    5  24 

9670 

31  48    5 

9793 

30  31  42 

9789 

29  16  21 

9847 

Jupiter 

E. 

42  16  30 

9146 

40  49  16 

3146 

39  22    2 

3146 

37  54  48 

9146 

Aidebaran 

E. 

61  44  57 

9075 

60  16  17 

3073 

58  47  35 

9079 

57  18  52 

9070 

29 

a  Aquilce 

W. 

81  57  58 

9694 

83  16    6 

3617 

84  34  22 

9609 

85  52  47 

9601 

Fomalhaut 

W. 

47  13  42 

9511 

48  33  54 

3486 

49  54  34 

9463 

51  15  40 

9440 

a  Pegasi 

W. 

35  27  26 

4996 

36  33  55 

4933 

37  41  50 

4151 

38  51    3 

4075 

Jupiter 

E. 

30  38  35 

9146 

29  11  21 

3146 

27  44    7 

3148 

26  16  55 

9153 

Aidebaran 

E. 

49  54  32 

9056 

48  25  28 

3051 

46  56  18 

9046 

45  27    2 

9041 

Sun 

E. 

108  54    8 

9417 

107  32  11 

3413 

106  10    9 

9407 

104  48    0 

9401 

30 

a  Aquilffi 

W. 

92  26  48 

9566 

93  45  59 

3561 

95    5  16 

9555 

96  24  39 

9549 

Fomalhaut 

W. 

58    7    6 

9349 

59  30  29 

3393 

60  54  14 

3905 

62  18  20 

9988 

a  Pegasi 

W. 

44  53  40 

9789 

46    9    0 

3736 

47  25    9 

9699 

48  42    4 

9659 

Aidebaran 

E. 

37  58  54 

9007 

36  28  50 

3000 

34  58  37 

9991 

33  28  13 

9981 

SCN 

E. 

97  55  27 

3365 

96  32  30 

3356 

95    9  23 

9946 

93  46    5 

9998 

31 

a  Aquilw 

W. 

103    3    3 

9596 

104  22  58 

3593 

105  42  57 

9590 

107    2  59 

9517 

1  Fonialhaut 

W. 

69  23  55 

9901 

70  50    3 

3185 

72  16  30 

9168 

73  43  17 

9159 

i  a  Pegnsi 

W. 

55  16  58 

9476 

56  37  49 

3446 

57  59  14 

9416 

59  21  12 

9387 

!  Aidebaran 

E. 

25  53  14 

9931 

24  21  a5 

9990 

22  49  42 

9909 

21  17  34 

9806 

!  Supr 

E. 

86  46  37 

3281 

85  22    3 

3968 

83  57  14 

9955 

82  32  10 

3949 

198 


AUGUST,  1869. 


1. 


• 

AT  GREENWICH  APPARENT  NOON. 

1 

t 

• 

0 

a 
g 

1 

1 

THE  SUN'S 

Sidereal 

Time 

of  the 

Semi- 

dlumeror 

passiug 

the 
Merid- 
ian. 

Equation  of 

Time, 

to  be 

added  to 

Diflr.  for 

J  bonr.  1 

1 

Apparent 
Right  Ascension. 

DiflF.  for 
1  hour. 

Apparent 
Declination. 

Dlff.for 
1  hoar. 

Scmi- 
diometer. 

eubtraeted 
from 

Apparent 
Time. 

Sun. 

1 

h      m       8 

8  46  33.98 

9.706 

N.17  57  52.4 

37!97 

15  48'.08 

66*62 

m        8 

6     1.43 

8 

0.150 

Mon. 

2 

8  50  26.62 

9.682 

17  42  32.3 

38.70 

15  48.21 

66.54 

5  57.52 

0.174 

Tues. 

3 

8  54  18.65 

9.658 

17  26  54.9 

39.42 

15  48.34 

66.45 

5  53.02 

0.198 

Wed. 

4 

8  58  10.09 

9.633 

17  11     0.5 

40.12 

15  48.47 

66.36 

5  47.93 

0.233 

Thur. 

5 

9    2    0.94 

9.609 

16  54  49.2 

40.81 

15  48.61 

66.27 

5  42.24 

0.247 

Frid. 

6 

9     5  51.21 

9.584 

16  38  21.3 

41.49 

15  48.76 

66.19 

5  35.97 

0.272 

Sat. 

7 

9    9  40.89 

9.560 

16  21  37.3 

42.16 

15  48.91 

66.10 

5  29.11 

0.296 

Sun. 

8 

9  13  29.99 

9.535 

16    4  37.5 

42.81 

15  49.06 

66.02 

5  21.68 

0.321 

Mon. 

9 

9  17  18.51 

9.511 

15  47  22.1 

43.45 

15  49.22 

65.93 

5  13.66 

0.345 

Tues. 

io 

9  21     6.44 

9.486 

15  29  51.7 

44.08 

15  49.39 

65.85 

5    5.06 

0.370 

Wed. 

11 

9  24  53.78 

9.462 

45  12    6.6 

44.70 

15  49.56 

65.77 

4  55.87 

0.394 

Thur. 

12 

9  28  40.54 

9.438 

14  54    6.7 

45.30 

15  49.73 

65.69 

4  46.10 

0.418 

Frid. 

13 

9  32  26.72 

9.414 

14  35  52.5 

45.89 

15  49.91 

65.61 

4  35.76 

0.442 

Sat. 

14 

9  36  12.35 

9.391 

14  17  24.3 

46.46 

15  50.09 

65.53 

4  24.87 

0.465 

Sun. 

15 

9  39  57.43 

9.368 

13  58  42.5 

47.02 

15  50.27 

65.45 

4  13.42 

0.488 

Mon. 

16 

9  43  41.96 

9.345 

13  39  47.6 

47.57 

15  50.46 

65.38 

4     1.43 

0.511 

Tues. 

17 

9  47  25.95 

9.323 

13  20  39.7 

48.11 

15  50.65 

65.30 

3  48.90 

0.533 

Wed. 

18 

9  51     9.41 

9.302 

13     1  19.1 

48.63 

15  50.85 

65.23 

3  35.84 

0.554 

Thur. 

19 

9  54  52.36 

9.281 

12  41  46.2 

49.14 

15  51.04 

65.16 

3  22.28 

0.575 

Frid. 

20 

9  58  34.82 

9.261 

12  22     1.2 

49.63 

15  51.24 

65.09 

3    8.23 

0.595 

Sat. 

21 

10    2  16.82 

9.241 

12    2    4.6 

50.11 

15  51.44 

65.02 

2  53.70 

0.615 

Sun. 

22 

10    5  58.34 

9.222 

11  41  56.5 

50.58 

15  51.64 

64.96 

2  38.71 

0.634 

Mon. 

23 

10     9  39.41 

9.204 

11  21  37.3 

51.04 

15  51.84 

64.89 

2  23.27 

0.652 

Tues. 

24 

10  13  20.06 

9.186 

11     1     7.3 

51.48 

15  52.05 

64.83 

2     7.40 

0.670 

Wed. 

25 

10  17    0.29 

9.169 

10  40  26.8 

51.91 

15  52.26 

64.77 

1.51.13 

0.687 

Thur. 

26 

10  20  40.13 

9.153 

10  19  36.0 

52.33 

15  52.47 

64.71 

1  34.46 

0.703 

Frid. 

27 

10  24  19.61 

9.138 

9  58  35.3 

52.74 

15  52.68 

64.65 

1   17.43 

0.718 

Sat 

28 

10  27  58.73 

9.123 

9  37  25.2 

53.13 

15  52.90 

64.60 

1     0.04 

0.733 

Sun. 

29 

10  31  37.50 

9.109 

9  16    5.8 

53.51 

15  53.12 

64.54 

0  42.32 

0.747 

Mon. 

30 

10  35  15.95 

9.096 

8  54  37.5 

53.88 

15  53.34 

64.49 

0  24.28 

0.760 

Tues. 
Wed. 

31 
32 

10  38  54.09 
10  42  31.94 

9.084 
9.072 
$emidiame 

8  33     0.5 
N.  8  11  15.0 

ter  poMsiog  may  be  ft 

54.23 
54.57 

15  53.56 
15  53.79 

64.44 
64.40 

0     5.92 

0.772 
0.784  ' 

0  12.74 

Ko 

TK.— ] 

tf  ean  Time  of  Uie  { 

Diud  by  K 

nbtructing  Oa.18  flrom  th 

e  Sidereal  Time. 
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1^9 


AT  GREENWICH  MEAN  NOON. 

% 

• 

1 

1 

THE  SUN'S 

EqQAtion  of 

Time, 

tobe 

Bvbtraeted 

from 

Dilf.  for 
1  hour. 

Sidereal 

Time 

or 

Right  Aiconsion 

of 

Mean  San. 

Apparent 
Rigbt  Ascenaion. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Diff.  for 
1  hoar. 

added  to 
Mean 
Time. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h      m        8 

8  46  33.00 
8  50  25.64 
8  54  17.70 

9.706 
9.682 
9.658 

N.17  57  56.2 
17  42  36.2 
17  26  58.8 

37.97 
38.70 
39.42 

m       M 

6     1.45 
5  57.54 
5  53.04 

0.150 
0.174 
0.198 

h      m       rt 

8  40  31.55 
8  44  28.10 
8  48  24.66 

Wed. 
Thur. 
Frid. 

4 
5 
6 

8  58    9.16 

9  2    0.03 
9     5  50.32 

9.633 
9.609 
9.584 

17  11     4.2 
16  54  53.0 
16  38  25.2 

40.12 
40.81 
41.49 

5  47.95 
5  42.26 
5  36.00 

0.223 
0.247 
0.272 

8  52  21.21 

8  56  17.77 

9  0  14.32 

Sat. 

Sun. 

Mon. 

7 
8 
9 

9    9  40.02 
9  13  29.14 
9  17  17.68 

9.560 
9.536 
9.511 

16  21  41.2 
16     4  41.3 
15  47  25.9 

42.16 
42.81 
43.45 

5  29.14 
5  21.71 
5  13.69 

0.296 
0.321 
0.345 

9    4  10.88 
9     8     7.43 
9  12     3.99 

Tues. 
Wed. 
Thur. 

10 
11 
12 

9  21     5.63 
9  24  53.00 
9  28  39.79 

9.486 
9.462 
9.438 

15  29  55.5 
15  12  10.2 
14  54  10.3 

44.08 
44.70 
45.30 

5    5.09 
4  55.90 
4  46.14 

0.370 
0.394 
0.418 

9  16    0.54 
9  19  57.10 
9  23  53.65 

Frid. 

Sat 

Sun. 

13 
14 
15 

9  32  26.00 
9  36  11.66 
9  39  56.77 

9.414 
9.391 
9.368 

14  35  56.0 
14  17  27.7 
13  58  45.9 

45.89 
46.46 
47.02 

4  35.79 
4  24.90 
4  13.45 

0.442 
0.465 
0.488 

9  27  50.21 
9  31  46.76 
9  35  43.32 

Mon. 

Tues. 

Wed. 

16 
17 

18 

9  43  41.33 
9  47  25.35 
9  51     8.85 

9.345 
9.323 
9.302 

13  39  50.9 
13  20  42.8 
13     1  22.0 

47.57 
48.11 
48.63 

4     1.46 
3  48.93 
3  35.87 

0.511 
0.533 
0.554 

9  39  39.87 
9  43  36.42 
9  47  32.98 

Thur. 

Frid. 

Sat. 

19 
20 
21 

9  54  51.84 

9  58  34.34 

10    2  16.37 

9.281 
9.261 
9.241 

12  41  48.9 
12  22     3.8 
12    2     7.0 

49.14 
49.63 
50.11 

3  22.31 
3     8.26 
2  53.73 

0.575 
0.595 
0.615 

9  51  29.53 
9  55  26.08 
9  59  22.64 

Sun. 
Mon. 
Tues. 

22 
23 
24 

10    5  57.93 
10  •  9  39.04 
10  13  19.73 

9.222 
9.204 
9.186 

11  41  58.7 
11  21  39.3 
11     1     9.1 

50.58 
51.04 
51.48 

2  38.74 
2  23.30 
2    7.43 

0.634 
0.652 
0.670 

10    3  19.19 
10     7  15.74 
10  11   12.30 

Wed. 
Thur. 
Frid. 

25 
26 
27 

10  17    0.01 
10  20  39.89 
10  24  19.41 

0.169 

•   9.153 

9.138 

10  40  28.4 

10  19  37.4 

9  58  36.5 

51.91 
52.33 
52.74 

1  51.16 
1  34.48 
1  17.45 

0.687 
0.703 
0.718 

10  15     8.85 
10  19     5.41 
10  23     1.96 

Sat. 
Sun. 
Mon. 
Tues. 

Wed. 

28 
29 
30 
31 

32 

10  27  58.57 
10  31  37.39 
10  35  15.89 
10  38  54.08 

10  42  31.97 

9.123 
9.109 
9.096 
9.084 

9.072 

9  37  26.1 
9  16     6.4 
8  54  37.8 
8  33    0.6 

N.  8  11  14.9 

53.13 
53.51 

53.88 
54.23 

54.57 

1     0.06 
0  42.32 
0  24.27 
0     5.91 

0.733 
0.747 
0.760 
0.772 

0.784 

10  26  58.51 
10  30  55.07 
10  34  51.62 
10  38  48.17 

10  42  44.72 

0  12.75 

NOTR.- 

-Thefi 

lomldiBineter  for  Met 

mNooii*tai 

ay  be  atisamed  the  Muue  lu  thi 

it  for  Apparent  Noon. 

Diff.  for  1  bonr 
+9".8565 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

I  5 
§ 

o 
o 

1 

2 
3 

1 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

Diff.  for 
I  hoar. 

Mean  Time 

of 
Siderval  Oh. 

True  LONGITUDE. 

Diff  for 
L  hoar. 

LATITUDE. 

X 

X' 

213 
214 
215 

129°  12  17.6 

130  9  44.4 

131  7  12.5 

1      It 
12     1.0 

9  27.7 

6  55.7 

143"59 
143.64 
143.69 

— a4i 

0.35 
0.27 

0.0063294 
.0062722 
.0062129 

23.4 
24.2 
25.1 

15^  16  57!82 
15  13     1.91 
15    9     6.00 

4 
5 

6 

216 
217 
218 

132  4  41.8 

133  2  12.3 
133  59  43.9 

4  24.8 

1  55.1 

59  26.6 

143.74 
143.79 
143.84 

0.18 
—0.06 
+0.07 

.0061515 
.0060879 
.0060219 

26.0 
27.0 
28.0 

15    5  10.09 
15     1  14.19 
14  57  18.28 

7 
8 
9 

219 
220 
221 

134  57  16.7 

135  54  50.7 

136  52  25.7 

56  59.3 
54  33.1 
52    8.0 

143.89 
143.94 
143.98 

0.21 
0.34 
0.45 

.0059536 
.0058830 
.0058100 

29.0 
29.9 
30.9 

14  53  22.37 
14  49  26.45 
14  45  30.54 

10 
11 
12 

222 
223 
224 

137  50     1.7 

138  47  38.7 

139  45  16.8 

49  43.9 
47  20.8 
44  58.8 

144.02 
144.07 
144.11 

0.55 
0.64 
0.69 

.0057347 
.0056573 
.0055778 

31.8 
32.7 
33.5 

14  41  34.63 
14  37  38.72 
14  33  42.82 

13 
14 
15 

225 
226 
227 

140  42  56.0 

141  40  36.1 

142  38  17.2 

42  37.8 
40  17.8 
37  58.8 

144.15 
144.19 
144.23 

0.70 
0.69 
0.66 

.0054964 
.0054132 
.0053284 

34.3 
35.0 
35.7 

14  29  46.91 
14  35  51.00 
14  21  55.09 

16 
17 
18 

228 
229 
230 

143  35  59.4 

144  33  42.7 

145  31  27.2 

35  40.9 
33  24.1 
31     8.4 

144.28 
144.33 
144.38 

0.59 
0.49 
0.38 

.0052420 
.0051543 
.0050653 

36.3 
36.8 
37.3 

14  17  59.19 
14  14     3.29 
14  10    7.38 

19 
20 
21 

231 
232 
233 

146  29  12.8 

147  26  59.6 

148  24  47.7 

28  53.9 
26  40.6 
24  28.6 

144.43 
144.48 
144.53 

0.25 

+0.12 

0.02 

.0049752 
.0048841 
.0047923 

37.7 
38.1 
38.5 

14    6  11.47 
14    2  15.56 
13  58  19.65 

22 
23 
24 

234 
235 
236 

149  22  37.1 

150  20  28.0 

151  18  20.5 

22  17.9 
20     8.7 
18     1.1 

144.59 
144.65 
144.72 

0.15 
0.26 
0.35 

.0046996 
.0046061 
.0045118 

38.8 
39.2 
39.5 

13  54  23.74 
13  50  27.84 
13  46  31.93 

25 
26 
27 

237 
238 
239 

152  16  14.8 

153  14  10.9 

154  12     8.7 

15  55.3 
13  51.3 
11  49.0 

144.79 
144.87 
144.94 

0.43 
0.47 
0.48 

.0044167 
.0043207 
.0042238 

39.8 
40.1 
40.5 

13  42  36.02 
13  38  40.12 
13  34  44.21 

28 
29 
30 
31 

240 
241 
242 
243 

155  10    8.3 

156  8    9.9 

157  6  13.4 

158  4  18.7 

9  48.5 
7  50.0 
5  53.4 
3  58.6 

145.02 
145.10 
145.18 
145.26 

0.46 
0.41 
0.33 
0.23 

.0041260 
.0040271 
.0039270 
.0038256 

40.9 
41.4 
41.9 
42.4 

13  30  48.29 
13  26  52.38 
13  22  56.47 
13  19    0.57 

32    244 

159     2  26.0 

2     5.8 

145.34 

le  date,  A'  \ 

0.13 

to  the  mean  ei 

0.0037229 

43.0 

13  15    4.66 

Note  :  A  corresponds  to  the  tn 

\e  equinox  of  tt 

i)u)nox  uf  Junuiii 

ry  Od. 

Diff.  for  1  boar 
— ^9».8.W 
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• 

GREENWICH  MEAN  TIME 

• 

1 

• 

THE 

MOON'S 

ft. 
A 

o 

SXIflDIAMBTER. 

BORIZONTAI 

.   PARALLAX. 

MERIDIAN   PA88AOS. 

AOE. 

Noon. 

Midnight 

NOOD. 

Diff.  for 
1  hour. 

Midnight 

I>lff.  for 
1  hour. 

DUr.  for 
1  honr. 

1 

2 
3 

15    7.5 
15  19.1 
15  32.6 

15  13.1 
15  25.7 
15  39.8 

55  24.0 

56  Q,Q 
56  56.0 

+1.60 
1.93 
2.16 

55  44.3 

56  30.6 

57  22.4 

// 
+1.78 

2.06 

2.23 

h      m 

19    4.2 

19  54.0 

20  47.3 

m 
2.02 

2.15 

2.29 

d 

22.9 
23.9 
24.9 

4 
5 
6 

15  47.1 

16  1.6 
16  14.8 

15  54.4 

16  8.5 
16  20.5 

57  49.4 

58  42.6 

59  31.1 

2.25 
2.15 
1.85 

58  16.3 

59  7.8 
59  52.0 

2.23 
2.03 
1.62 

21  43.7 

22  42.3 

23  41.6 

2.41 
2.47 
2.45 

25.9 
26.9 
27.9 

7 
8 
9 

16  25.4 
16  32.2 
16  34.7 

16  29.3 
16  34.0 
16  34.3 

60    9.9 
60  35.1 
60  44.3 

1.35 

0.72 

+0.04 

60  24.4 
60  41.8 
60  42.7 

1.05 
+0.38 
-0.29 

6 

0  40.3 

1  37.4 

2.41 
2.33 

28.9 
0.6 
1.6 

10 
11 
12 

16  32.8 
16  27.0 
16  18.3 

16  30.4 
16  22.9 
16  13.1 

60  37.3 
60  15.9 
59  43.7 

-0.61 
1.14 
1.51 

60  28.2 
60    0.9 
59  24.9 

0.90 
1.35 
1.63 

2  32.4 

3  25.8 

4  18.0 

2.25 
2.19 
2.16 

2.6 
3.6 
4.6 

13 
14 
15 

16    7.6 
15  56.2 
15  44.8 

16    2.0 
15  50.5 
15  39.3 

59    4.8 
58  22.9 
57  41.0 

1.71 
1.76 
1.71 

58  44.0 
58     1.8 
57  20.8 

1.75 
1.75 
1.66 

5  9.9 

6  1.9 
6  54.3 

2.16 
2.18 
2.19 

5.6 
7.6 

16 
17 

18 

15  34.0 
15  24.1 
15  15.2 

15  28.9 
15  19.5 
15  11.1 

57     1.3 
56  24.8 
55  52.0 

1.59 
1.45 
1.29 

56  42.6 
56    7.9 
55  37.0 

1.52 
1.37 
1.20 

7  47.1 

8  39.7 

9  31.7 

2m 

2.18 
2.13 

8.6 

9.6 

10.6 

19 
20 
21 

15    7.3 
15    0.5 

14  54.8 

15    3.7 
14  57.5 
14  52.3 

55  23.0 
54  58.1 
54  37.1 

1.12 

0.96 
0.79 

55  10.1 
54  47.1 
54  28.2 

1.04 
0.87 
0.70 

10  22.2 

11  10.8 
11  57.4 

2.07 
1.98 
1.89 

11.6 
12.6 
13.6 

22 
23 
24 

14  50.2 
14  46.9 
14  45.0 

14  48.4 
14  45.8 
14  44.7 

54  20.4 
54    8.2 
54     1.3 

0.60 

0.40 

-0.17 

54  13.7 
54    4.1 
54    0.1 

0.51 

0.29 

-0.03 

12  41.9 

13  24.8 

14  6.7 

1.82 
1.76 
1.73 

14.6 
15.6 
16.6 

25 
26 
27 

14  44.8 
14  46.6 
14  50.7 

14  45.5 
14  48.3 
14  53.6 

54    0.6 
54    7.2 
54  22.0 

+0.11 
0.44 
0.80 

54    2.9 
54  13.5 
54  32.7 

+0.27 
0.62 
0.99 

14  48.2 

15  29.9 

16  12.9 

1.73 
1.77 
1.82 

17.6 
18.6 
19.6 

28 
29 
30 
31 

14  57.1 

15  6.1 
15  17.5 
15  31.0 

15     1.3 
15  11.5 
15  24.0 
15  38.4 

*4  45.7 

55  18.6 

56  0.5 
56  50.1 

1.18 
1.56 
1.92 
2.20 

55     1.0 

55  38.5 

56  24.4 

57  17.2 

1.37 
1.75 
2.07 
2.31 

16  57.7 

17  45.0 

18  35.4 

19  28.9 

1.92 
2.04 
2.18 
2.30 

20.6 
21.6 
22.6 
23.6 

32 

15  46.1 

15  53.9 

57  45.5 

+2.38 

58  14.3 

+2.41 

20  25.1 

2.39 

24.6  1 

• 
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V. 


GREENWICH  MEAN  TIME. 

« 

THE  MOON*S  RIGHT  ASCENSION  AND  DECLINATION. 

Uonr. 

Right  Ascension. 

Diff. 
for  1  m. 

DecUnation. 

Diff. 
for  1  m. 

Hour. 

Right  AscenBion. 

Diff. 
for  1  m. 

DeeUnatioD. 

Diff. 
for  1  m. 

SUNDAY  1. 

TUESDAY  3. 

0 

h    m      B 

3    8  ^.91 

3.0170 

N.12  14  11 J2 

6.887 

0 

h    m      s 

4  50  56.37 

3J3593 

N.18  11    2.8 

5.619 

1 

3  10  34.06 

9.0913 

12  23    3.0 

8.840 

1 

4  53  12.09 

2JS648 

18  16  37J2 

5.597 

2 

3  12  35.46 

9.0956 

12  31  52.0 

8.799 

2 

4  55  28.14 

3.9703 

18  22    6.0 

5.433 

3 

3  14  37.12 

9.0999 

12  40  38.1 

8.744 

3 

4  57  44.52 

9.9757 

18  27  29iJ 

5.339 

4 

3  16  39.04 

9.0343 

12  49  21.3 

8.694 

4 

5    0    1.22 

9J2811 

18  32  46.7 

5.944 

5 

3  18  41.22 

9.0387 

12  58    1.5 

8.644 

5 

5    2  18.25 

3.9665 

18  37  58.5 

5.148 

6 

3  20  43.67 

9.0439 

13    6  38.6 

8.593 

6 

5    4  35.60 

9.9919 

18  43    4.5 

5.051 

7 

3  22  46.39 

9.0477 

13  15  12.7 

8.549 

7 

5    6  53.27 

9.2973 

18  48    4.6 

4.953 

8 

3  24  49.39 

9.0593 

13  23  43.6 

8.489 

8 

5    9  11.27 

9.3037 

18  52  58.8 

4.854 

9 

3  26  52.67 

9.0509 

13  32  11.4 

8.436 

9 

5  11  29.59 

9.3080 

18  57  47.0 

4.753 

10 

3  28  56.23 

9.0616 

13  40  35.9 

SJSfQ 

10 

5  13  48.23 

9.3133 

19    2  29J2 

4.653 

1 

11 

3  31    0.07 

9.0663 

13  48  57.2 

8.397 

11 

5  16    7.19 

3J}186 

19    7    5.3 

4.550 

12 

3  33    4.19 

9.0710 

13  57  15.1 

8.970 

12 

5  18  26.47 

3..'fi39 

19  11  35.2 

4.447 

13 

3  35    8.60 

9.0756 

14    5  29.6 

8.913 

13 

5  20  46.06 

3.:«292 

19  15  58.9 

4.343 

14 

3  37  13.29 

9.0806 

14  13  40.7 

8.155 

14 

5  23    5.97 

3.3345 

19  20  16.3 

4.238 

15 

3  39  18.27 

9.0855 

14  21  48.2 

8.096 

15 

5  25  26.19 

3.3397 

19  24  27.4 

4.139 

16 

3  41  23.54 

9.0904 

14  29  52.2 

8.036 

16 

5  27  46.73 

3.3449 

19  28  32.1 

4J0a& 

17 

3  43  29.11 

9.0953 

14  37  52.6 

7.976 

17 

5  30    7.57 

3.3500 

19  32  30.3 

3.916 

18 

3  45  34.97 

9.1003 

14  45  49.3 

7.915 

18 

5  32  28.72 

3.3551 

19  36  22.0 

3.807 

19 

3  47  41.13 

9.1053 

14  53  42.3 

7.859 

19 

5  34  50.18 

3.3602 

19  40    7.2 

3.697 

20 

3  49  47.60 

9.1103 

15    1  31.5 

7.788 

20 

5  37  11.94 

3.3659 

19  43  45.7 

3J^^ 

21 

3  51  54.37 

9.1153 

15    9  16.9 

7.734 

21 

5  39  34.01 

3.3709 

19  47  17.5 

3.474 

22 

3  54    1.44 

9.1903 

15  16  58.4 

7.658 

22 

5  41  56.37 

9.3751 

19  50  42.6 

3.361 

23 

3  56    8.81 

9.1953 

N.15  24  36.0 

7.593 

23 

5  44  19.02 

3.3800 

N.19  54    0.9 

3JM8 

• 

M( 

)NDA^ 

^  2. 

WEI 

)NESI 

)AY  4. 

0 

3  58  16.49 

9.1304 

N.15  32    9.6 

7.596 

0 

5  46  41.97 

3.3849 

N.19  57  12.3 

3.134 

1 

4    0  24.48 

9.1356 

15  39  39.1 

7.457 

1 

5  49    5.21 

8.3897 

20    0  16.8 

3.018 

2 

4    2  32.78 

9.1408 

15  47    4.5 

7.388 

2 

5  51  28.74 

3.3945 

20    3  14.4 

9.901 

3 

4    4  41.39 

9.1461 

15  54  25.7 

7.318 

3 

5  53  52.55 

3.3993 

20    6    5.0 

9.783 

4 

4    6  50.:i2 

9.1514 

16    1  42.7 

7.247 

4 

5  56  16.65 

9.4040 

20    8  48.4 

9.665 

5 

4    8  59.57 

9.1567 

16    8  55.4 

7.176 

5 

5  58  41.a3 

9.4087 

20  11  24.7 

9.546 

6 

4  11    9.13 

2.1620 

16  16    3.8 

7.103 

6 

6    1    5.69 

9.4133 

20  13  53.9 

9.496 

7 

4  13  19.01 

9.1673 

16  23    7.7 

7.028 

7 

6    3  30.62 

9.4178 

20  16  15.8 

9JaK> 

8 

4  15  29.20 

9.1796 

16  30    7.2 

6.953 

8 

6    5  55.82 

3.4^8 

20  18  30.5 

9.184 

9 

4  17  39.71 

9.1779 

16  37    2.2 

6.878 

9 

6    8  21.28 

3.4266 

20  20  37.9 

3.069 

10 

4  19  50.55 

9.1^39 

16  43  52.6 

6.801 

10 

6  10  47.00 

3.4309 

20  22  37.9 

1.939 

11 

4  22    1.71 

9.1886 

16  50  38.3 

6.793 

11 

6  13  12.98 

8.4a51 

20  24  30.5 

1.814 

12 

4  24  13.20 

9.1940 

16  57  19.4 

6.644 

12 

6  15  39.21 

3.4393 

20  26  15.6 

1.680 

13 

4  26  25.01 

9.1994 

17    3  55.7 

6.564 

13 

6  18    5.69 

3.4434 

20  27  SSSi 

1.5fi3 

14 

4  28  37.14 

9.9048 

17  10  27.1 

6.483 

14 

6  20  32.42 

9.4475 

20  29  23.2 

1.437 

15 

4  30  49.60 

9.910-2 

17  16  53.7 

6.402 

15 

6  22  59.40 

9.4516 

20  30  45.6 

1.310 

16 

4  33    2.38 

9J3156 

17  23  15.3 

6.319 

16 

6  25  26.62 

9.4556 

20  32    0.4 

1.189 

17 

4  35  15.48 

9J2911 

17  29  31.9 

6J234 

17 

6  27  54.07 

9.4595 

20  33    7.5 

1.054 

18 

4  37  28.91 

9.9965 

17  35  43.4 

6.149 

18 

6  30  21.76 

9.4633 

20  34    6.9 

0.9!i5 

19 

4  39  42.67 

fi^m 

17  41  49.8 

6.063 

19 

6  32  49.67 

9.4670 

20  34  58.5 

0.7D5 

20 

4  41  56.76 

9.9374 

17  47  51.0 

6.976 

20 

6  35  17.80 

9.4706 

20  35  42.3 

0.664 

21 

4  44  11.17 

9.2429 

17  53  46.9 

5.888 

21 

6  37  46.14 

9.4741 

20  36  18.2 

0JXt3 

22 

4  46  25.91 

9.2483 

17  59  37.6 

5.799 

22 

6  40  14.69 

9.4775 

20  36  46;3 

3.403 

23 

4  48  40.98 

9.95:« 

18    5  22.9 

5.710 

23 

6  42  43.44 

9.4809 

20  37    6.5 

0J27O 

24 

4  50  56.37 

25593 

N.18  11    2.8 

.  5.619 

24 

6  45  12.40 

2.4842 

N.20  37  18.7 

O.I,T7 
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Hour. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  Aicendon. 


Diir. 
for  1  m. 


DvcUnotion. 


Difr. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  5. 


h     m 

645 
6  47 
6  50 
6  52 
6  55 
57 
0 
2 
5 
7 
10 
12 
15 
17 
20 
22 
25 
27 
30 
32 
35 
37 
40 
43 


6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 


12.40 
41.56 
10.91 
40.44 
10.16 
40.05 
10.12 
40.35 
10.74 
41.28 
11.97 
42.81 
13.78 
44.89 
16.12 
47.48 
18.96 
50.54 
22J^ 
53.99 
25.86 
57.82 
29.86 
1.97 


B 

9.4649 

9.4875 
9.4907 
9.4936 
9.4966 
9.4997 
9.5025 
9.5059 
9.5078 
9.5103 
9.5197 
9^151 
9.5173 
9J»ld5 
9.5815 
Si.5935 
9.5854 
9.5879 
9.5980 
9.5304 
9.5319 
9.5333 
9.5346 
9U»356 


N.20  37 
20  37 
20  37 
20  37 
20  36 
20  36 
20  35 
20  34 
20  34 
20  33 
20  31 
20  30 
20  29 
20  27 
20  25 
20  24 
20  22 
20  20 
20  17 
20 
20 
20 
20 

N,20 


15 

12 

10 

7 

4 


18.7 
22.9 
19.1 

7.3 
47.4 
19.4 
43.3 
59.0 

6.6 

6.0 
57.1 
40.0 
14.6 
41.0 
59.1 

8.9 
10.4 

3.6 
48.5 
25.0 
53.2 
13.0 
24.5 
27.7 


FRIDAY  6. 


7 
7 
7 
7 
7 
7 
8 
8 
8 
8 


45 

48 

50 

53 

55 

58 

0 

3 

5 

8 


8  10 
8  13 
8  16 
8  18 
8  21 
8  23 
826 
8  28 
8  31 
8  33 
8  36 
838 
8  41 
8  43 
8  46 


34.14 

9.5369 

N^ 

6.38 

9.5379 

19 

38.68 

9.5387 

19 

11.03 

9.5395 

19 

43.42 

9.5402 

19 

15.85 

2.5406 

19 

48.32 

9.5413 

19 

20.82 

9.5418 

19 

53.34 

9.54;!21 

19 

25.87 

9.5494 

19 

58.42 

9.5425 

19 

30.98 

9.5425 

19 

3.53 

2.5424 

19 

36.07 

9.5423 

19 

8.60 

9.5421 

19 

41.11 

9.5417 

18 

13.60 

2.5413 

18 

46.07 

2.5408 

18 

18.i,0 

2.5402 

18 

50.89 

2.5395 

18 

23.24 

2.5387 

18 

55.54 

9.5378 

18 

27.78 

9.5369 

18 

59.97 

2.5359 

18 

32.09 

9.5346 

N.18 

39 
35 
31 
27 
22 
18 


1  22.5 

58  9.0 
54  47.1 
51  16.9 
47  38.4 
43  51.6 
56:4 
53.0 
41.3 
21.4 
53.2 
16.8 
13  32.3 
8  39.6 
3  38.7 
58  29.7 
53  12.6 
47  47.5 
42  14.3 
36  33.2 
30  44.1 
24  47.1 
18  42.2 
12  29.5 
6  9.01 


0.137 
OJXM 
0.130 
0.264 
0.399 
0.534 
0.670 
0.806 
0.949 
1.079 
1.216 
1J}54 
1.491 
1.S39 
1.767 
1.906 
9.044 
9.16J 
9.329 
9.461 
9.600 
9.739 
9.878 
3.017 


3.156 
3J295 
3.434 
3.573 
3.712 
3.850 
3.968 
4.196 
4J264 
4.401 
4.536 
4.674 
4.811 
4.947 
5.083 
5.218 
5.352 
5.486 
5.619 
5.752 
5.884 
6.016 
6.147 
6*277 
6.40tij 


Hour. 


Right  ABceiulon. 


Dlff. 
for  1  m. 


'     Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  7. 


h     m 

8  46 
8  49 
8  51 
8  54 
8  56 
8  59 
1 
4 
6 
9 


9 
9 
9 
9 


9  11 
9  14 
9  16 
9  19 
9  21 
9  24 
9  26 
9  29 
9  31 
9  34 
9  36 
9  39 
9  41 
944 


32.00 
4.15 
36.13 
8.03 
39.85 
11.58 
43.21 
14.75 
46.19 
17.52 
48.75 
19.87 
50.87 
21.75 
5<>.51 
2J.14 
53.63 
23.99 
54.21 
24.29 
54.23 
24.02 
53.67 
23.16 


s 

9.5348 
9.5336 
9.5393 
9.5310 
2.5296 
9.5980| 
9J)964 
9.5248 
9.5831 
9.5214 
9.5196 
9.5177 
9.5157 
9.5137 
9.5116 
9.5094 
9.5079 
9.5049 
9.5026 
9.5009 
9.4978 
9.4953 
9.4098 
9.4903 


N. 


N. 


8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 


6 
59 
53 
46 
39 
32 
25 
18 
10 

3 
55 
48 


16  40 
16  32 
24 
15 


6 
6 
6 
5 
5 
5 
5 
5 
5 
5 


7 
59 
50 
42 
33 
24 
15 

6 


II 
9.0 

40.7 

4.8 

21.2 

30.0 

31.2 

24.9 

11.2 

50.1 

21.7 

45.9 

2.9 

12.7 

15.4 

11.1 

59.8 

41.6 

16.5 

44.6 

6.0 

20.8 

29.1 

30.8 

26.1 


SUNDAY  8. 


9 
9 
9 
9 
9 


46 
49 
51 
54 
56 


9  59 


10 
10 
10 
10 


1 
4 
6 
9 


10  11 
10  14 
10  16 
10  18 
10  21 
10  23 
10  26 
10  28 
10  31 
10  33 
10  36 
10  38 
10  40 
10  43 
10  45 


52.50 
21.68 
50.70 
19.56 
48.25 
16.77 
45.13 
13.32 
41.33 

9.17 
36.83 

4.3-> 
31.63 
58.76 
25.71 
52.48 
19.06 
45.4a 
11.67 
37.69 

3.53 
29.19 
54.67 
19.96 
45.07 


9.4877 
9.4850 
9.4823 
2.4796 
9.4768 
2.4740 
9.4712 
2.4683 
9.4654 
9.4695 
9.4596 
2.4567 
9.4537 
9.4507 
9.4477 
2.4446 
9.4416 
2.4,)85 
2.4355 
2.4324 
2.4293 
2.4262 
2.4931 
2.4200 
2.4169 


N. 


N. 


4  57  15.1 
4  47  57.8 
4  38  34.3 
29  4.7 


4 
4 
4 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
0 
0 


19 
9 
59 
50 
40 
30 
19 
9 
59 
48 
38 
27 
17 
6 
55 
44 
33 
22 
11 
59 
48 


29.0 
47.4 
59.9 

7,Q 

3.0 
52.8 
37.1 
16.1 
49.8 
18.3 
41.7 

0.0 
13.4 
21.9 
25.7 
24.8 
19.3 

9.4 
55.1 
364 


II 

6.406 
6.535 
6.663 
6.790 
6.916 
7.042 
7.167 
7.290 
7.413 
7.535 
7.656 

i,Tn 

7.896 
8U)13 
8.130 
8.946 
8J61 
8.475 
8.587 
8.698 
83)8 
8.917 
9U)S5 
9.131 


9.936 

9.340 

9.443 

9.544 

9.644 

9.743 

9.840 

9.936 

10.030 

10.123 

10.215 

10.306 

10.395 

10.482 

10.568 

10.653 

10.7:?6 

10.818 

10.898 

10.976 

11.053 

1U1S8 

11.202 

11J375 

11.346 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aaoension. 

Diff. 

for  1  m. 

DeclinatioD. 

Diff. 
forlm. 

Hour. 

Right  Aacennion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

M( 

3NDA' 

"£  9, 

WEDNESDAY  11. 

0 

h      m     • 

10  45  45.07 

S.4168 

N.IO  48  36U 

11.346 

0 

h     in      1 

12  38  26.57 

■ 
9.9891 

O         /         II 

N.  0  52    4.3 

lsL914 

1 

10  48    9.98 

9.4137 

10  37  13.5 

11.415 

1 

12  40  43.86 

9.9873 

0  39    9.6 

19J09 

2 

10  50  34.71 

2.4106 

10  25  46.6 

11.483 

2 

12  43    1.04 

9J3855 

0  26  15J2 

19.903 

3 

10  52  59.25 

3.4075 

10  14  15.6 

11.549 

3 

12  45  18.11 

9J3637 

0  13  21.2 

12.896 

4 

10  55  23.60 

S.4044 

10    2  40.7 

11.614 

4 

12  47  35.08 

9J3830 

N.  0    0  27.7 

12.887 

5 

10  57  47.77 

9.4013 

9  51    1.9 

11.677 

5 

12  49  51.95 

9.9803 

S.   0  12  25i2 

12.877 

6 

11    0  11.76 

2.3969 

9  39  19.4 

11.738 

6 

12  52    8.71 

9.9786 

0  25  17.5 

12.866 

7 

11    2  35.56 

9.3851 

9  27  33.3 

11.798 

7 

12  54  25.38 

9.9770 

0  38    9.1 

12.853 

8 

11    4  59.17 

9.3920 

9  15  43.6 

11.857 

8 

12  56  41.95 

9.9755 

0  50  59.8 

12U09 

9 

11    7  22.<>0 

9.3889 

9    3  50.4 

11.914 

9 

12  58  58.43 

9J^40 

1    3  49.6 

12.893 

10 

11    9  45.84 

9.3858 

8  51  53.9 

11.969 

10 

13    1  14.83 

9.9796 

1  16  38.5 

19.806 

11 

11  12    8.90 

9.38S8 

8  39  54.1 

12.023 

11 

13    3  31.15 

9J7719 

1  29  26.3 

12.788 

12 

11  14  31.78 

9.3798 

8  27  51.1 

12.075 

12 

13    5  47.38 

9.9698 

1  42  13.0 

19.768 

13 

11  16  54.48 

9.3768 

8  15  45.1 

12.196 

13 

13    8    3.52 

9J»84 

1  54  58.4 

19.746 

14 

11  19  17.00 

9.3738 

8    3  36.0 

12.175 

14 

13  10  19.59 

9J9679 

2    7  42.5 

.   19.799 

15 

11  21  39.34 

9J)708! 

7  51  24.0 

12J223 

15 

13  12  35.59 

9J9660 

2  20  25.2 

19.7t)0 

16 

11  24    1.50 

9.3678 

7  39    9.3 

12.268 

16 

13  14  51.51 

9.9648 

2  33    6.5 

19.676 

17 

11  26  23.48 

9.3649 

7  26  51.9 

12.312 

17 

13  17    7.36 

9.9637 

2  45  46.3 

19.650 

18 

11  28  45.29 

9.3690 

7  14  31.9 

19.%'>5 

18 

13  19  23.15 

9.9696 

2  58  24.5 

]9.«fi 

19 

11  31    6.92 

9.3591 

7    2    9.4 

19.396 

19 

13  21  38.87 

9.9615 

3  11    0.9 

19.593   ! 

20 

11  33  28.38 

9.3569 

6  49  44.4 

19.435 

20 

13  23  54.53 

9JU05 

3  23  35.6 

19.'i63 

21 

11  35  49.67 

9.3534 

6  37  17.1 

19.473 

21 

13  26  10.13 

9JiS05 

3  36    8.5 

19.539 

22 

11  38  10.79 

9.3506 

6  24  47.6 

19.500 

22 

13  28  25.67 

9J3585 

3  48  39.4 

12.499   ! 

23 

11  40  31.74 

TU] 

9.3478 

ESDA1 

N.  6  12  16.0 
if  10. 

19.544 

23 

13  30  41.15 
THl 

9JB76 

JRSDi 

S.  4    1    8^^ 
LY  12. 

19.465 

0 

11  42  52.53 

9.3450 

N.  5  59  42.3 

19.5T7 

•o 

13  32  5a58 

%aasi 

S.  4  13  ZSa 

19.430 

1 

11  45  13.15 

9.3493 

5  47    6.7 

19UW9 

1 

13  35  11.96 

9J9550 

4  26    0.0 

19.394 

2 

11  47  33.60 

9.3396 

5  34  29.2 

19US39 

2 

13  37  27.30 

9.9559 

4  38  22.5 

19J)57 

3 

11  49  53.90 

9.3370 

5  21  50.0 

190168 

3 

13  39  42.59 

9.9545 

4  50  42.7 

19.318 

4 

11  52  14.04 

9.3344 

5    9    9.1 

19.095 

4 

13  41  57.84 

9J8539 

5    3    0.6 

19.978 

5 

11  54  34.02 

9.3318 

4  56  26.6 

19.790 

5 

13  44  13.05 

9J3533 

5  15  16.1 

12.237 

6 

11  56  53.85 

9.3999 

4  43  42.7 

19.744 

6 

13  46  28.23 

9.9527 

5  27  29.0 

12.195 

7 

11  59  13.52 

9.3966 

4  30  57.4 

19.766 

7 

13  48  43.37 

9J2599 

5  39  39.4 

12.151 

8 

12    1  33.04 

9.3941 

4  18  10.8 

19.787 

8 

13  50  58.48 

9.9517 

5  51  47.1 

12.106 

9 

4  ^v 

12    3  52.41 

9.3916 

4    5  23.0 

19.806 

9 

13  53  13.56 

9J3519 

6    3  52.1 

19.061 

10 

12    641.63 

9J)199 

3  52  34.1 

19.823 

10 

13  55  28.62 

9^9507 

6  15  54.4 

19.015 

11 

12    8  30.71 

9.3168 

3  39  44.2 

]9a«9 

11 

13  57  43.65 

9.95(» 

6  27  53.9 

11.967 

12 

1  «*\ 

12  10  49.65 

9.3144 

3  26  53.4 

12.854 

12 

13  59  58.65 

9.9499 

6  39  50.4 

11.918 

13 
14 

12  13    8.44 

9.3191 

3  14    1.7 

12.867 

13 

14    2  13.63 

9JM96 

6  51  44.0 

11.867    . 

12  15  27.10 

9.3096 

3    1    9.3 

12.878 

14 

14    4  28.60 

9J9403 

7    3  34.5 

11.815    . 

15 

12  17  45.62 

9J»76 

2  48  16.3 

12.888 

15 

14    6  43.55 

2JM91 

7  15  21.9 

11.763 

16 

1  w 

12  20    4.01 

9.3a54 

2  35  22.7 

12.897 

16 

14    8  58.49 

2J2489 

7  27    6.1 

11.710 

17 

"1  Q 

12  22  22.26 

9.3032 

2  22  28.6 

12J)04 

17 

14  11  13.42 

9.9487 

7  38  47.1 

114^)6 

18 
19 

12  24  40.39 

9.3010 

2    9  34J2 

12.910 

18 

14  13  28.34 

9J24e6 

7  50  24.8 

11.600 

12  26  58.39 

9.2989 

1  56  39.5 

12.914 

19 

14  15  43.25 

9.9485 

8    1  59.1 

1    11-543 

20 
21 
22 
23 

12  29  16.26 

9.2969 

1  43  44.5 

12.917 

20 

14  17  58.16 

9.9484 

8  13  30.0 

11.485 

12  31  34.01 

2.2949 

1  30  49.4 

12.918 

21 

14  20  13.06 

9J2484 

8  24  57.4 

'    11.427 

12  33  51.65 

2J2929 

1  17  54.3 

12.918 

22 

14  22  27.96 

9.9484 

8  36  21.3 

1U168 

12  36    9.17 

2.2910 

1    4  59J2 

12.917 

23 

14  24  42.86 

9J2484 

8  47  41.6 

11.307 

24 

12  38  26.57 

2.2891 

N.  0  52    4.3 

12.914 

24 

14  26  57.77 

9iM85 

S.   8  58  58.2 

USA&    . 

Till. 
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GREENWICH  MEAN  TIME. 

* 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aseamioii. 

Diff. 
for  1  m. 

Deelination. 

Diff. 

forlm. 

Hoar. 

Right  Aaoenslon. 

DiiF. 
for  1  m. 

DeellDation. 

Diff. 
for  1  m. 

FI 

IIDAY 

13. 

SUNDAY  15. 

0 

h     m     s     J 

14  26  57.77 

8 

9.9485 

S.  8*"  58  58^2 

11JM5 

0 

h     m     B 

16  15  24.86 

M 

9J3759 

S.  16  30  48.6 

7.983 

1 

14  29  12.68 

9J9486 

9  10  11.0 

11.183 

1 

16  17  41.39 

9.9759 

16  38    2.6 

7.184 

2 

14  31  27.60 

9.^187 

9  21  20.1 

11.190 

2 

16  19  57.96 

9.9766 

16  45  10.7 

7.084 

3 

14  33  42.53 

9.9489 

9  32  25.4 

11.055 

3 

16  22  14.57 

9.9779 

16  52  12.7 

6.98J 

4 

14  35  57.47 

9J9491 

9  43  26.7 

10.989 

4 

16  24  31.1?2 

9.9779 

16  59    8.7 

6.«82 

5 

14  38  12.42 

9J9493 

9  54  24.1 

10.993 

5 

16  26  47.91 

9.9785 

17    5  58.6 

6.780 

6 

14  40  27.39 

9.9495 

10    5  17.4 

10.856 

6 

16  29    4.64 

9.9791 

17  12  42.3 

6.678 

7 

14  42  42.37 

9.9498 

10  16    6.7 

50.787 

7 

16  31  21.40 

9.9797 

17  19  19.9 

6.576 

8 

14  44  57.37 

9.350] 

10  26  51.8 

10.717 

8 

16  33  38.20 

9.9803 

17  25  51.4 

6.473 

9 

14  47  12.39 

9.9505 

10  37  32.7 

10.647 

9 

16  35  55.03 

9J3808 

17  32  16.7 

6.369 

10 

14  49  27.43 

9.9509 

10  48    9.4 

10.576 

10 

16  38  11.90 

9.9813 

17  38  35.7 

6J965 

11 

14  51  42.50 

9.9513 

10  58  41.8 

10..')03 

11 

16  40  28.79 

9.9818 

17  44  48.4 

6.160 

12 

14  53  57.59 

9j»17 

11    9    9.8 

10.430 

12 

16  42  45.71 

9.9823 

17  50  54.9 

6.055 

13 

14  56  12.71 

9J2521 

11  19  33.4 

10.357 

13 

16  45    2,66 

9.9898 

17  56  55.1 

5.950 

14 

14  58  27.85 

9.9595 

11  29  52.6 

10J269 

14 

16  47  19.64 

9.9833 

18    2  48.9 

5.845 

15 

15    0  43.02 

9.95,10 

11  40    7.2 

10.906 

15 

16  49  »>  65 

9.98J8 

18    8  36.4 

5.739 

16 

15    2  58.21 

9.35.\'> 

11  50  17.3 

10.199 

16 

16  51  53.69 

9J3849 

18  14  17.6 

5.633 

17 

15    5  13.43 

9.9540 

12    0  22.8 

10.053 

17 

16  54  10.75 

9.9846 

18  19  52.4 

5.596 

18 

15    7  28.69 

9J&45 

12  10  23.6 

9.974 

18 

16  56  27.84 

9.9850 

18  25  20.7 

5.419 

19 

15    9  43.98 

9.9551 

12  20  19.7 

9.896 

19 

16  58  44.95 

9JJ853 

18  30  42.6 

5.311 

20 

15  11  59.30 

9.9557 

12  30  11.0 

9.815 

20 

17    1    2.07 

9.9856 

18  35  58.0 

5.903 

21 

15  14  14.66 

9J9563 

12  39  57.5 

9.735 

21 

17    3  19.21 

9.9858 

18  41    7.0 

5.095 

22 

15  16  30.06 

gjseo 

12  49  39.2 

9^654 

22 

17    5  36.37 

9.S861 

18  46    9.4 

4.987 

23 

15  18  45.50 
SAT 

9.9576 

URDA 

S.  12  59  15.9 
Y  14. 

9.571 

23 

17    7  53.54 
MC 

9.9863 

)NDA1 

S.  18  51    5.3 
i  16. 

4.878 

0 

15  21    0.97 

9J2589 

S.  13    8  47.7 

9.488 

0 

17  10  10.7a 

9.9R65 

S.  18  55  54.7 

,     4.769 

1 

15  23  16.48 

9.9589 

13  18  14.5 

9.404 

1 

17  12  27.93 

9.9867 

19    0  37.5 

4.659 

2 

15  25  3^.08 

9.9595 

13  27  36.2 

9.319 

2 

17  14  45.13 

9.9868 

19    5  13.8 

4U>49 

3 

15  27  47.62 

9.9609 

13  36  52.8 

9.934 

3 

17  17    2.34 

9.9869 

19    9  43.5 

4.439 

4 

15  30    3.25 

9^2608 

13  46    4.3 

9.148 

4 

17  19  19.56 

9J^0 

19  14    6.5 

4.329 

5 

15  32  18.92 

9.9615 

13  55  10.6 

9.061 

5 

17  21  36.78 

9J3870 

19  18  22.9 

4.918 

6 

15  34  34.63 

9^9699 

14    4  11.6 

8.973 

6 

17  23  54.C0 

9J2870 

19  22  32.7 

4.108 

7 

15  36  50.38 

9.9699 

14  13    7.4 

8.885 

7 

17  26  11.22 

9.9869 

19  26  35.9 

3.998 

8 

15  39    6.18 

9.9636 

14  21  57.8 

8.796 

8 

17  28  28.43 

9.9868 

19  30  32.4 

3.887 

9 

15  41  22.02 

9.9643 

14  30  42.8 

8.706 

9 

17  30  45.64 

9J2867 

19  34  22.3 

3.776 

10 

15  43  37.90 

9.9650 

14  39  22.5 

8.616 

10 

17  33    2.84 

9.9866 

19  38    5.5 

3.665 

11 

15  45  53.83 

9.9658 

14  47  56.8 

8.595 

11 

17  35  20.03 

9.9864 

19  41  42.0 

3.553 

12 

15  48    9.80 

9.9665 

14  56  25.5 

8.433 

12 

17  37  37.21 

9.2803 

19  45  11.8 

3.441 

13 

15  50  25.82 

9.9673 

15    4  48.7 

8.341 

13 

17  39  54.37 

9.9859 

19  48  34.9 

3.399 

14 

15  52  41.88 

9.9680 

15  13    6.4 

8J948 

14 

17  42  11.52 

9.9856 

19  51  51.3 

3.217 

15 

15  54  57.98 

9J2688 

15  21  18.5 

8.155 

15 

17  44  28.65 

9.2853 

19  55    1.0 

3.105 

16 

15  57  14.13 

9.9695 

15  29  24.9 

8.061 

16 

17  46  45.75 

9.9849 

19  58    3.9 

2.993 

17 

15  59  30.32 

9ja709 

15  37  25.6 

7.965 

17 

17  49    2.&i 

9.9844 

20    1    0.1 

,      2.881 

18 

16    1  46.55 

9.9709 

15  45  20.6 

7.869 

18 

17  51  19.88 

9.9839 

20    3  49.6 

2.769 

19 

16    4    2.83 

9.9717 

15  53    9.8 

7.77:» 

19 

17  53  36.90 

9J2834 

20    6  32.4 

!      9.657 

20 

16    6  19.15 

9.9794 

16    0  53.3 

7.676 

20 

17  55  53.89 

9.9839 

20    9    84 

2.545 

21 

16    8  35.52 

9.9731 

16    8  30.9 

7.579 

21 

17  58  10.85 

9.9833 

20  11  37.7 

9.439 

22 

16  10  51.92 

9.9738 

16  16    2.7 

7.481 

22 

18    0  27.77 

2JJ817 

20  14    0.2 

9.390 

23 

16  13    8^ 

9.9745 

16  23  28.6 

7.388 

23 

18    2  44.65 

j      9.;2810 

20  16  16.0 

2.907 

24 

16  15  24.86 

9.9759 

S.  16  30  48.6 

7.983 

24 

18    5    1.49 

,      0  2803 

S.20  18  25.0 

9  095 

136 


AUGUST,  1869 


m 

• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension, 

Dilf. 
for  J  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  AHceuMon. 

Diff. 
for  1  m. 

DecllnRtion. 

Dl£ 
for  1  m. 

TU] 

ESDA^ 

^  17. 

THURSDAY  19. 

0 

h     m      1 

18    5    1.49 

B 

S.2803 

S.20  18  25.0 

n 

2.095 

0 

h     m      8 

19  52  47.57 

8 

2.1938 

S.  19  52    %Si 

It 
3.079 

1 

18    7  18.28 

Q.2795 

20  20  27.3 

1.982 

1 

19  54  59.11 

2.1910 

19  49    0.5 

3.178 

2 

18    9  35.03 

2.2787 

20  22  22.8 

1.859 

2 

19  57  10.49 

2.1882 

19  45  46.8 

3.976 

3 

18  11  51.73 

2.2778 

20  24  11.6 

1.757 

3 

19  59  21.70 

2.1854 

19  42  27.2 

3.374 

4 

18  14    8.37 

2.2769 

20  25  53.6 

1.644 

4 

20    1  32.74 

2.1826 

19  39    1.9 

3.471 

5 

18  16  24.96 

2.2759 

20  27  28.9 

1.532 

5 

20    3  4;}.62 

2.1797 

19  35  30.8 

3«'»67 

6 

18  18  41.48 

2.2743 

20  28  57.4 

1.420 

6 

20    5  54.31 

S.1768 

19  31  53.9 

,3.663 

7 

18  20  57.94 

2.2738 

20  30  19.2 

1.308 

7 

20    8    4.83 

2.1738 

19  28  11.3, 

3.758 

8 

18  23  14.34 

2Ja727 

20  31  34.3 

1.195 

8 

20  10  15.17 

2.1709 

19  24  22.9 

3.853 

9 

18  25  30.68 

2.2716 

20  32  42.7 

1.083 

9 

20  12  25.34 

2.1679 

19  20  28.8 

3.948 

10 

18  27  46.95 

2.2705 

20  33  44.3 

0.071 

10 

20  14  35.32 

2.1649 

19  16  29.1 

44>4S 

11 

18  30    3.15 

2.2693 

20  34  39.2 

0.859 

11 

20  16  45.12 

2.1618 

19  12  23.8 

4.135 

12 

18  32  19.27 

2.2680 

20  a5  27.4 

0.748 

12 

20  18  54.73 

2.1588 

19    8  12.9 

4J227 

13 

18  34  35.32 

2.2667 

20  36    8.9 

0.637 

13 

20  21    4.16 

2.1557 

19    3  56.5 

4.319 

14 

18  36  51.28 

2.2653 

20  36  43.8 

0.525 

14 

20  23  13.41 

2.1526 

18  59  34.6 

4.411 

15 

18  39    7.16 

2.2639 

20  37  12.0 

0.414 

15 

20  25  22.47 

2.1495 

18  55    ISt 
18  50  34.4 

4.509 

16 

18  41  22.95 

2.2625 

20  37  33.5 

0.303 

16 

20  27  31.35 

2.1464 

4J»3 

17 

18  43  38.65 

2.2610 

20  37  48.4 

0.193 

17 

20  29  40.04 

,  2.1433 

18  45  56.2 

4.681 

18 

18  45  54.27 

2.2595 

20  37  56.7 

0.083 

18 

20  31  48.54 

2.1401 

18  41  12.7 

4.770 

19 

18  48    9.79 

2.2573 

20  37  58.4 

0.027 

19 

20  33  56.85 

2.1369 

18  36  23.9 

4.858 

20 

18  50  25.22 

2.25f)3 

20  37  5,3.4 

0.137 

20 

20  36    4.97 

2.1337 

18  31  29.8 

4iM6 

21 

18  52  40.55 

2J2546 

20  37  41.8 

0.247 

21 

20  38  12.89 

2.1304 

18  26  30.5 

ftSXXS 

22 

18  54  55.77 

2.2529 

20  37  23.7 

0.357 

22 

20  40  20.62 

2.1271 

18  21  25.9 

5.119 

23 

18  57  10.88 
WED 

2J2511 

NESD. 

S.  20  36  59.0 
AY  18. 

0.466 

23 

20  42  28.15 
Fl 

2.1338 

IIDAY 

S.  18  16  16.2 
20. 

5.204 

0 

18  59  25.89 

2^2493 

S.20  36  27.8 

0.575 

0 

20  44  35.48 

2.1206 

S.  18  11    1.4 

5J389 

1 

19    1  40.80 

2JJ474 

20  35  50.0 

0.684 

1 

20  46  42.62 

2.1173 

18    5  41.5 

5.373 

2 

19    3  55.59 

2.2455 

20  35    5.7 

0.792 

2 

20  48  49.56 

2.1141 

18    0  16.6 

5.457 

3 

19    6  10.26 

2.2436 

20  34  14.9 

0.900 

3 

20  50  56.31 

2.1108 

17  54  46.7 

5.540 

4 

19    8  24.82 

2.2416 

20  33  17.7 

1.008 

4 

20  53    2.86 

2.1075 

17  49  11.8 

5.632 

5 

19  10  39.26 

2.2396 

20  32  14.0 

1.115 

5 

20  55    9.21 

2.1042 

17  43  32.0 

5.704 

6 

19  12  53.57 

2J2375 

20  31    3.9 

ISSSk 

6 

20  57  15.3() 

2.1009 

17  37  47.3 

5.785 

7 

19  15    7.76 

2.2354 

20  29  47.3 

1.329 

7 

20  59  21.31 

2.0975 

17  31  57.8 

5.8&> 

8 

19  17  21.82 

2.2333 

20  28  24.4 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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7.£88 

23 

2    5  43.16 

1.8886 

7  13  20.2 

9.912 

2J3 

3  39  42.64 

3.0452 

14  28    2.3 

7.939 

24 

2    7  36.54 

1.8908 

N.  7  23  14.2 

9.887 

24 

3  41  45.47 

3.0495 

N.14  35  .5().3 

7.869 
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GREENWICH  MEAN  TIME. 

\ 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AseeiurioB. 

Diff. 
for  1  m. 

Declination. 

Dlff. 
for  1  m. 

Hour. 

Right  Ascension. 

Dlff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

su 

NDA^ 

'  29. 

• 

TUESDAY  31. 

h    m      8 

H 

0     1     It 

n 

h    m      M 

■ 

01// 

n 

0 

3  41  45.47 

9.0495 

N.14  35  56.3 

7.869 

0 

5  25  33.49 

9J2809 

N.19  29    7.0 

4.008 

1 

3  43  48.56 

9.0538 

14  43  46.7 

7.800 

1 

5  27  50.48 

9J28S7 

19  33    4.4 

3.906 

2 

3  45  51.92 

9.0581 

14  51  33.4 

7.748 

2 

5  30    7.77 

9.9906 

19  36  55.7 

3.803 

3 

3  47  55.54 

9.0695 

14  59  16.5 

7.687 

3 

5  32  25.35 

9.9054 

19  40  40.7 

3.698 

4 

3  49  59.42 

9.0669 

15    6  55.8 

7.694 

4 

5  34  43.22 

9.3003 

19  44  19.5 

3.593 

5 

3  52    3.57 

9.0713 

15  14  31.3 

7.560 

5 

5  37    1.37 

9.3051 

19  47  52.0 

3.488 

6 

3  54    7.98 

9.0758 

15  22    3.0 

7.496 

6 

5  39  19.82 

9.3099 

19  51  18.1 

3.389 

7 

3  56  12.67 

9.0804 

15  29  30.8 

7.431 

7 

5  41  38.56 

9.3147 

19  54  37.8 

3.974 

8 

3  58  17.63 

9.0850 

15  36  54.7 

7.365 

8 

5  43  57.58 

9.3195 

19  57  51.0 

3.166 

9 

4    0  22.87 

9.0896 

15  44  14.6 

7J398 

9 

5  46  16.89 

9.3949 

20    0  57.7 

3.057 

10 

4    2  28.158 

9.0949 

15  51  30.4 

7J230 

10 

5  48  36.48 

9.3989 

20    3  57.8 

9.947 

11 

4    4  34.17 

9.0988 

15  58  42.2 

7.163 

11 

5  50  56.36 

9.3336 

20    6  51.3 

9.837 

12 

4    6  40.23 

9.1034 

16    5  49.8 

7.093 

12 

5  53  16.51 

9.3383 

20    9  38.2 

9.7S6 

13 

4    8  46.57 

9.1081 

16  12  53.3 

7.093 

13 

5  55  36.94 

9.3428 

20  12  18.4 

9.613 

14 

4  10  53.20 

9.1198 

16  19  52.5 

6.959 

14 

5  57  57.65 

9.3474 

20  14  51.7 

9.499 

15 

4  13    0.11 

9.1176 

16  26  47.4 

6.879 

15 

6    0  18.63 

9.3519 

20  17  18.2 

9.385 

16 

4  15    7.31 

9.1994 

16  33  38.0 

6.806 

16 

6    2  39.88 

9.3564 

20  19  37.9 

9.970 

17 

4  17  14.80 

9.1979 

16  40  24J2 

6.733 

17 

6    5    1.40 

9.3609 

20  21  50.6 

9.154 

18 

4  19  22.57 

9.1390 

16  47    5.9 

6.659 

18 

6    7  23.19 

9.3654 

20  23  56.4 

9.038 

19 

4  21  30.63 

9.1368 

16  53  43.2 

6.583 

19 

6    9  45.24 

9.3698 

20  25  55.2 

1.991 

20 

4  23  38.98 

9.1416 

17    0  15.9 

6.506 

20 

6  12    7.56 

9.3741 

20  27  46.9 

1.803 

21 

4  25  47.63 

9.1465 

17     6  44.0 

6.499 

21 

6  14  30.13 

9.3784 

20  29  31.5 

1.684 

22 

4  27  56.57 

9.1513 

17  13    7.4 

6M%'il 

22 

6  16  52.95 

9.3896 

20  31    9.0 

1364 

23 

4  30    5.79 

9.1569 

N.17  19  26.1 

6J979 

23 

6  19  16.03 

9.3868 

N.20  32  39.3 

1.444 

MO 

INDA^ 

'  30. 

WEDNESD^ 

lY,  SI 

^PTRMHER 

1. 

0 

4  32  15.31 

9.1611 

N.17  25  40.1 

6.199 

0 

6  21  39.36 

9.3909 

N.20  34    2.3 

1.399 

1 

4  34  25.13 

9.1661 

17  31  49.3 

6.119 

2 

4  36  35.24 

9.1710 

17  37  53.6 

6.031 

3 

4  38  45.65 

9.1760 

17  43  52.9 

OtSfVS 

4 

4  40  56.37 

9.1810 

17  49  47.3 

5.864 

5 

4  43    7.38 

9.1860 

17  55  36.6 

5.780 

PHASES 

OF  t: 

HE  MOON. 

6 

4  45  18.69 

9.1909 

18    1  20.9 

5.695 

7 

4  47  30.30 

0.1050 

18    7    0.1 

5.609 

8 

4  49  42.20 

9J9009 

AKJ            •              \fmJL 

18  12  34.0 

5.599 

9 
10 

4  51  54.41 
4  54    6.91 

9J2059 
9.9109 

18  18    2.7 
18  23  26.1 

5.434 
5.345 

#   New  Moo 

>D, 

d      h      m                1 

.     7  10    7.9 

11 

4  56  19.72 

9J2159 

18  28  44.1 

5.956 

3>   First  Qua 

trter,  . 

.14    0  40 

18 

12 

4  58  32.81 

9.2909 

18  33  56.8 

5.166 

0   Full  Mooi 

1,  . 

.  21  16  23 

1.6 

13 

5    0  46.22 

9J2959 

18  39    4.0 

5.074 

C  Last  Qua 

rter,  . 

.  29  19  5€ 

1.3 

14 
15 

5    2  59.92 
5    5  13.93 

9.9309 

18  44    5.7 
18  49    1.8 

4.981 

9.9360 

4.888 

16 

5    7  28.24 

9.2410 

18  53  52.3 

4.794 

d       h 

.     .      9     1.3 
.     .   24  15.0 

17 
18 
19 

5    9  42.85 
5  11  57.77 
5  14  12.98 

9.9469 
9J2519 
9.9561 

18  58  37.1 

19  3  16.1 
19    7  49.4 

4.698 
4.602 
4.506 

<C   Perigee, . 
<C   Apogee, . 

•     • 

20 

5  16  28.49 

9.9611 

19  12  16.8 

4.408 

21 

5  18  44^ 

9.9660 

19  16  38.3 

4.309 

22 

5  21    0.39 

9J2710 

19  20  53.9 

4.909 

23 

5  23  16.79 

9.2759 

19  25    3.5 

4.109 

24 

5  25  33.49 

9.9809 

N.19  29    7.0 

4.008 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

c 

1 

Star's  Nome 

aod 

PoBition. 

Noon. 

p.  L. 

of 
Diff. 

1IP>. 

( 
1 

p.  L. 

of 
Diff. 

3119 
3333 
3213 

Vlh. 

P.  L. 

of 
Diff. 

IXh. 

p.  L. 

of 
Diff. 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
E. 

O           /        // 

75  10  24 
60  43  43 
81    6  51 

3135 
3360 
3236 

O           1        >' 

76  37  51 
62    6  45 
79  41  15 

Oil' 

78    5  38 
63  30  18 
78  15  21 

3109 
3307 
3198 

79  33  45 
64  54  21 
76  49  10 

3086 
3281 
3183 

1 

2 

Foxualhaut 
a  Pe^si 
a  Arietis 

Sun 

W. 
W. 
E. 

86  59  22 
72    1  55 
28  50  57 
69  33  34 

3004 
3163 
3491 
3109 

88  29  30 
73  28  49 
30  11  31 
68    5  27 

9967 
3140 
3400 
9086 

89  59  59 
74  56  10 
31  33  37 
66  37    0 

9971 

^     3118 

3336 

3068 

91  30  48 
76  23  58 
32  57    7 
65    8  11 

1 

9955 
3096 
3969 
305O 

3 

a  Pc^asi 
a  Anetis 
Jupiter 

Sun 

W. 
W. 
W. 
E. 

83  49  26 
40  12    9 
24  55  36 
57  38  31 

S994 
3010 
9795 
9958 

85  19  46 
41  42    9 
26  31  43 
56    7  26 

9974 
9969 
9701 
2939 

86  50  31 
43  13    0 
28    8  21 
54  35  56 

9955 
9931 
9678 
9S20 

• 

88  21  40 
44  44  40 
29  45  30 
53    4    2 

9938 
2894 
9655 
2901 

4 

a  Aiietift 

Jupiter 

Aldebamn 

Sun 

W. 
W. 
W. 
E. 

52  34    7 
37  58  41 
18  57  22 
45  18  28 

9734 
9550 
9489 
9805 

54  10    2 
39  38  45 
20  38  47 
43  44    7 

2705 
9530 
9473 
9785 

55  46  35 

41  19  16 
22  20  38 

42  9  20 

9678 
9510 
2455 
9766 

57  23  44 
43    0  15 
24    2  55 

40  34    8 

9659 
9491 
9437 
9748 

5 

a  Arietis 

Jupiter 

Aldebai-an 

Sun 

W. 
W. 
W. 
E. 

65  37  57 
51  31  49 
32  40  39 
32  31  59 

9534 
9398 
9350 
9656 

67  18  23 
53  15  26 
34  25  26 
30  54  20 

2513 
2381 
2333 
9638 

68  59  18 
54  59  28 
36  10  38 
29  16  17 

9499 
9364 
9316 
2621 

70  40  42 
56  43  55 
37  56  14 
27  37  51 

9479 
9347 
9300 
9604 

9 

Sun 

Aiitares 

Saturn 

W. 

E. 

E. 

22    4  30 
89  22  42 
91  41  44 

9345 
9111 
9059 

23  49  24 
87  32    0 
89  49  41 

2346 
9113 
9061 

25  34  16 

85  41  20 
87  57  41 

9348 
9115 
9069 

27  19    6 
83  50  43 
86    5  44 

9350 
9117 
9065 

10 

Sun 

Antares 

Saturn 

W. 

E. 

E. 

36    2    6 
74  39    1 
76  47  12 

9371 
9141 
9085 

37  46  22 
72  49    5 
74  55  50 

9378 
9149 
9099 

39  30  28 
70  59  20 
73    4  38 

9384 
9156 
9098 

41  14  25 
69    9  46 
71  13  36 

9391 
9165 
9105 

11 

Sun 
Venus 
Antares 
Satuni 
a  Aquilffi 

W. 

W. 

E. 

E. 

E. 

49  51  20 
24  33  32 
60    5  28 
62    1  21 
106  10  23 

9436 
9506 
2217 
2148 
2750 

51  34    4 
26  14    9 

58  17  26 

60  11  35 

104  34  49 

JM46 
2536 
2229 
2157 
9750 

53  16  a3 
27  54  32 
56  29  42 
58  22    3 
102  59  16 

9456 
9546 
9343 
9167 
9751 

54  58  48 
29  34  41 
54  42  18 
56  32  46 
101  23  44 

9467 
2556 
SQS6 
9178 
2753 

12 

Sun 
Venus 
Antares 
Saturn 
a  AquilflB 

W. 

W. 

E. 

E. 

E. 

63  25  59 
37  51  40 
45  50  49 
47  30  36 
93  27  a3 

9527 
9615 
2339 
9237 

2788 

65    6  34 
39  30  15 

44  5  47 

45  43    3 
91  52  50 

9540 
9628 
2358 
2249 
2799 

66  46  51 

41  8  32 

42  21  12 

43  55  49 

90  18  21 

9553 
9641 
9379 
9962 
9811 

68  26  51 
42  46  31 
40  37    7 
42    8  54 

88  44    7 

9566 
9654 
5M01 
9976 
9895 

13 

Sun 
Venus 
Mai's 
Saturn 
oc  Aquike 

W. 

W. 

W. 

E. 

E. 

76  42  10 
50  51  55 
22  30  38 
33  19  21 
80  57  43 

2635 
2723 
2636 
9346 
2906 

78  20  18 
52  28    4 
24    8  58 
31  34  28 

79  25  32 

2G49 
2737 
9099 
2363 
2926 

79  58    6 
54    3  55 
25  47  14 
29  49  58 
77  53  46 

9663 
9751 
9639 
9377 
9947 

81  35  35 
55  39  27 

27  25  25 

28  5  50 
76  22  27 

9677 
9766 
9638 

9304 
9969 

14 

Sun 
Venus 
Mars 
Spica 
a  Aquilii^ 

W. 
W. 
W. 
W. 
E. 

89  38  19 
63  32  21 
35  33  56 
30    7  42 
68  53  11 

2748 
2838 
2G82 
2561 
3098 

91  13  55 
65    6    0 
37  11    0 
31  47  30 
67  24  59 

2769 
2852 
2692 
2564 
3x27 

92  49  13 
66  39  20 
38  47  50 
33  27  15 
65  57  22 

2775 
2666 
2703 
2566 
3158 

94  24  13 
68  12  22 
40  24  26 
35    6  56 
64  30  23 

9790 
9880 
9714 
a>71 
\     3199 
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GREEI^WICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

1 

Star**  Name 

and 

Podtion. 

Midnight. 

P.  L. 

of 
Diff. 

3009 
3S56 
3168 

XVh. 

p.  L. 

of 
DIflF. 

XVIIIh. 

p.  L. 

of 

Diff. 

3036 
3909 
3136 

XXIh. 

P.  u 

of 
Diff. 

Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
E. 

O          1        II 

81    2  12 
66  18  55 
75  22  41 

O          /        // 

82  30  59 
67  43  58 
73  55  53 

3053 
3333 
3153 

8l    d    7 
69    9  29 
72  28  47 

O           1        II 

85  29  35 

70  35  28 

71  1  21 

3031 
3185 
3119 

2 

Fomalhaut 
a  Pe^i 
a  Aneti8 

Sun 

W. 
W. 
W. 
E. 

93    1  57 
77  52  12 
34  21  55 
63  39    0 

3075 
3S09 
3033 

94  33  26 
79  20  52 
35  47  54 
62    9  27 

9933 
3054 
3154 
3014 

96    5  16 
80  49  58 
37  14  58 
60  39  31 

3907 
3033 
3103 
2995 

97  37  26 
82  19  30 
38  43    4 
59    9  12 

3893 
3014 
3055 
3977 

3 

OL  Pe^i  • 
a  Anetis 
Jupiter 

Sun 

W. 
W. 
W. 
E. 

89  53  11 
46  17    7 
31  23  10 
51  31  45 

2990 
3859 
9(03 
3889 

91  25    5 
47  50  19 
33    1  20 
49  59    3 

3901 
9895 
2613 
3863 

92  57  22 
49  24  14 
34  39  58 
48  25  56 

3885 
3794 
3591 
9843 

94  30    0 
50  58  50 
36  19    5 
46  52  24 

3869 
3763 
3570 
3835 

4 

a  Arietis 

Jupiter 

Aldebarau 

Sun 

W. 
W. 
W. 
E. 

59    1  28 
44  41  41 
25  45  37 
38  58  32 

9037 
9479 
9419 
9739 

60  39  46 
46  23  34 
27  28  45 
37  22  31 

3603 
3453 
9401 
9710 

62  18  38 
48    5  53 
29  12  18 
35  46    4 

9579 
9435 
9384 
9693 

63  58    2 

49  48  38 
30  56  16 
34    9  13 

3556 
3417 
3366 
3675 

m 

5 

a  Arietis 
Jupiter 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 

72  22  34 
58  28  46 
39  42  13 
25  59    1 

3453 
9331 

2385 
9568 

74    4  53 
60  14    1 
41  28  35 
24  19  49 

9436 
3315 
3969 
3573 

75  47  37 
61  59  39 
43  15  20 
22  40  15 

9418 
9999 
9954 
9556 

77  30  46 
63  45  40 
45    2  27 
21    0  19 

3401 
21283 
3340 
3541 

9 

Sun 

Autares 

Saturn 

W. 

E. 

E. 

29    3  52 

82    0  10 
84  13  51 

9353 
9190 
9068 

30  48  34 
80    9  42 
82  22    2 

9357 
9135 
3073 

32  33  11 

78  19  21 
80  30  19 

9361 
9130 
9075 

34  17  42 

76  29    7 
78  38  42 

3366 
3135 
3080 

10 

Sun 

Antares 

Saturn 

W. 

E. 

E. 

42  58  12 
67  20  25 
69  22  44 

9399 
9174 
3113 

44  41  48 
65  31  18 
67  32    4 

3408 
3183 
2130 

46  25  11 
63  42  25 
65  41  36 

9417 
9194 
9199 

48    8  22 
61  53  48 
63  51  21 

3496 

3305 
9139 

11 

Sun 
Venus 
Antares 
Saturn 
a  Aquils 

W. 

W. 

E. 

E. 

E. 

56  40  47 
31  14  36 
52  55  14 
54  43  46 
99  48  15 

9479 
3567 
2371 
3190 
3758 

58  22  30 
32  54  16 

51  8  32 

52  55    3 
98  12  52 

3490 
3579 
2387 
3300 
3763 

60    3  57 
34  33  40 
49  22  13 
51    6  36 
96  37  36 

2503 
3591 
3303 
3313 
3770 

61  45    7 
36  12  48 
47  36  18 
49  18  27 
95    2  29 

9515 
9603 
3331 
9295 
9779 

12 

Sun 
Venus 
Antares 
Saturn 
a  Aquilee 

W. 

W. 

E. 

E. 

E. 

70    6  32 
44  24  13 
38  53  33 
40  22  19 
87  10  11 

3580 
3668 
3434 
9389 
3838 

71  45  54 
46    1  36 

37  10  33 

38  36    4 
85  36  33 

3593 
3681 
3450 
3303 
3854 

73  24  58 
47  38  41 

35  28    9 

36  50    9 
84    3  15 

2607 
3695 
3477 
9317 
9870 

75    3  43 
49  15  27 
33  46  23 
35    4  35 

82  30  18 

9691 
9700 
9507 
9331 

9887 

13 

Sun 
Venus 
Mars 
Saturn 
a  Aquilee 

W. 

W. 

W. 

K 

E. 

83  12  46 
57  14  39 
29    3  29 
26  22    6 
74  51  35 

3691 
3781 
3644 
3410 
3993 

84  49  38 
58  49  32 
30  41  24 
24  38  46 
73  21  12 

9706 
3795 
3653 
3437 
3016 

86  26  10 
60  24    7 
32  19    7 
22  55  50 
71  51  19 

9719 
9809 
9669 
9445 
3049 

88    224 

61  58  23 
33  56  38 
21  13  20 

70  21  58 

9734 
9893 
9679 
9465 
3069 

14 

Sun 
Venus 
Mars 
Spica 
a  Aquilie 

W. 
W. 
W. 
W. 
E. 

95  58  54 
69  45    6 
42    0  47 
36  46  31 
63    4    4 

3804 
3894 
3735 
3576 
3236 

97  33  17 
71  17  32 
43  36  53 
38  25  59 
61  38  26 

3818 
3909 
3738 
3583 
3364 

99    7  21 
72  49  40 
45  12  43 
40    5  19 
60  13  32 

3831 
3933 
8749 
3588 
3303 

100  41    8 
74  21  30 
46  48  18 
41  44  30 
58  49  24 

9645 
9936 
9760 
9506 
3344 

1 
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AUGUST,  186a 


GREENVnCH  MEAN  TIME. 

LUNAR  DISTANCES 

c 

u 

star's  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

^? 

and 

Noon. 

of 

Hit. 

of 

Vlh. 

of 

rxh- 

of 

14 

PoRition. 

Dllf. 

Diff. 

Diff. 
9703 

Diff. 

Fomalhaut 

E. 

101  49  45 

9681 

100  12  40 

9699 

O           /         // 

98  35  50 

Oil/ 

96  59  14 

9714 

15 

Sun 

W. 

102  14  38 

S858 

103  47  50 

9873 

105  20  45 

9885 

106  53  23 

9898 

Venus 

W. 

75  53    3 

9950 

77  24  18 

9964 

78  55  16 

9977 

80  25  57 

9990 

Mard 

W. 

48  23  38 

9772 

49  58  42 

9785 

51  33  30 

9796 

53    8    3 

9608 

Spica 

W. 

43  23  30 

9604 

45    2  19 

9619 

46  40  57 

9621 

48  19  23 

9631 

a  Aquil» 

E. 

57  26    3 

3387 

56    3  32 

3435 

54  41  55 

3485 

53  21  14 

3537 

Fomalhaut 

E. 

89    0    5 

9775 

87  25    4 

9788 

85  50  20 

9801 

84  15  54 

9815 

a  Pegasi 

E. 

104    6  34 

9917 

102  34  37 

9995 

101    2  50 

9933 

99  31  13 

2941 

16 

Venus 

W. 

87  55  18 

3055 

89  24  23 

3068 

90  53  12 

3080 

92  21  46 

3099 

Mars 

W. 

60  56  58 

9866 

62  30    0 

9877 

64    2  48 

9889 

65  35  21 

9900 

Spica 

W. 

56  28  25 

9678 

58    5  3$ 

9687 

59  42  33 

9696 

61  19  16 

2707 

Fomalhaut 

E. 

76  28  10 

9886 

74  55  33 

9901 

73  23  16 

9917 

71  51  19 

9933 

a  Pegasi 

E. 

91  55  58 

9980 

90  25  33 

9001 

88  55  22 

3019 

87  25  25 

3085 

17 

Mars 

W. 

73  14  37 

9954 

74  45  47 

9964 

76  16  45 

9974 

77  47  30 

9985 

Spica 

W. 

69  19  50 

9753 

70  55  19 

9763 

72  30  36 

9778 

74    5  41 

9781 

Saturn 

W. 

20  41    8 

9758 

22  16  31 

9764 

23  51  46 

9769 

25  26  54 

9775 

Fomalhaut 

E. 

64  16  44 

3019 

62  46  55 

3039 

61  17  30 

3056 

59  48  29 

3078  1 

a  Pegasi 

E. 

79  59  31 

3090 

78  31    9 

3104 

77    3    4 

3119 

75  35  17 

3134 

18 

Mars 

W. 

85  18    8 

3033 

86  47  40 

3043 

88  16  59 

30M 

89  46    7 

3060 

Spica 

W. 

81  58    9 

9895 

83  32    4 

9834 

85    5  48 

9M9 

86  39  21 

9851 

Antares 

W. 

36  32  42 

9944 

38    4    5 

9949 

39  35  30 

9949 

41    6  56 

9948 

Saturn 

W. 

33  20  24 

9811 

34  54  37 

9818 

36  28  41 

9896 

38    235 

9833 

Fomalhaut 

E. 

52  29  55 

3195 

51    3  40 

3991 

49  37  56 

3950 

48  12  46 

32ttl 

a  Pegasi 

E. 

68  21  12 

3919 

66  55  25 

3938 

6530    ] 

3958 

64    5    0 

3978 

19 

Mars 

W. 

97    9    6 

3105 

98  37  10 

3113 

100    5    4 

3191 

101  32  48 

3130 

Spica 

W. 

94  24  26 

9891 

95  56  56 

9899 

97  29  16 

9907 

99    1  26 

9916 

Antares 

W. 

48  43  39 

9954 

50  14  50 

9958 

51  45  56 

9961 

53  16  58 

9965 

Saturn 

W. 

45  49  40 

9871 

47  22  36 

9879 

48  55  22 

9886 

50  27  59 

98B9 

Fomalhaut 

E. 

41  16  53 

3474 

39  56    0 

3594 

38  36    2 

3577 

37  17    3 

3637 

a  Pegasi 

E. 

57    6  18 

3398 

55  43  59 

3496 

54  22  12 

3455 

53    0  58 

3488 

a  Arietis 

E. 

99    7  18 

3016 

97  37  25 

3093 

96    7  41 

3030 

94  38    5 

3036 

20 

Antares 

W. 

60  50  47 

9987 

62  21  16 

9993 

63  51  38 

9097 

65  21  54 

3008 

Saturn 

W. 

58    8  51 

9997 

59  40  35 

9934 

61  12  11 

9940 

62  43  39 

9947 

a  Pe^si 

E. 

46  24  27 

3683 

45    7  22 

37J3 

43  51  10 

8786 

42  35  53 

3844 

a  Arietis 

E. 

87  12  13 

3073 

85  43  30 

3079 

84  14  55 

3087 

82  46  29 

3096 

Jupiter 

E. 

101  38  22 

9950 

100    7    6 

9957 

98  35  59 

9963 

97    5    0 

9960 

21 

Antares 

W. 

72  51  43 

3027 

74  21  22 

3039 

75  50  55 

3037 

77  20  S» 

3043 

Saturn 

W. 

70  18  56 

9977 

71  49  37 

9984 

73  20  10 

9989 

74  50  36 

9906 

a  Arietis 

E. 

75  26  42 

3134 

73  59  14 

3143 

72  31  56 

3152 

71    4  49 

3160 

Jupiter 

E. 

89  32    3 

3000 

88    1  50 

3005 

86  31  44 

3011 

85    1  45 

3018 

Aldeboran 

E. 

106  55    5 

9968 

105  24  12 

9974 

103  53  27 

9980 

102  22  49 

9985 

22 

Antares 

W. 

84  46    4 

3066 

86  14  55 

3071 

87  43  40 

3075 

89  12  20 

3080 

Saturn 

W. 

82  21    4 

3099 

83  50  50 

3096 

85  20  30 

3031 

86  50    4 

3036 

a  Aquike 

W. 

44  34  46 

4318 

45  41  22 

4950 

46  48  53 

4903 

47  57  16 

4153 

a  Arietis 

E. 

63  51  55 

aao7 

62  25  54 

3218 

61    0    6 

3929 

59  34  31 

3930 

Jupiter 

E. 

77  33  34 

3043 

76    4  14 

3048 

74  35    1 

3a'>3 

73    5  54' 

3057 

Aldebaran 

E. 

94  51  22 

3019 

93  21  24 

3017 

91  51  32 

3099 

90  21  46i 

3096 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

StJir's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

^1 

and 

Midnight 

of 

XVh. 

of 

xvmt. 

of 

XXIh. 

of 

14 

PoiiiUon. 

^7 

Dlff. 

Dlff. 

Diff. 

Diff. 

Fomalhaut 

E. 

0     1    It 
95  22  53 

97S5 

93  46  47 

9738 

0    t  1' 

92  10  57 

9750 

0       1      II 

90  35  23 

9769 

15 

Sun 

W. 

106  25  44 

9911 

109  57  49 

9994 

111  29  37 

99S7 

113    1    9 

9949 

Venus 

W. 

81  56  22 

3004 

83  26  30 

3017 

84  56  22 

3030 

86  25  58 

3043 

Mars 

W. 

54  42  20 

9890 

56  16  22 

9831 

57  50    9 

9843 

59  23  41 

9855 

Spica 

W. 

49  57  36 

9640 

51  35  37 

9649 

53  13  26 

9658 

54  51    2 

9668 

a  Aquilse 

E. 

52    1  31 

3585 

50  42  51 

3656 

49  25  17 

3723 

48    8  53 

3799 

Fomalhaut 

E. 

82  41  45 

9898 

81    7  54 

9849 

79  34  21 

9856 

78    1    6 

9871 

a  Pegasi 

E. 

97  59  46 

9950 

96  28  30 

9960 

94  57  27 

9969 

93  26  36 

9980 

16 

Venus 

W. 

93  50    5 

3104 

95  18  10 

3116 

96  46    0 

3198 

98  13  36 

3138 

Mars 

W. 

67    7  40 

9911 

68  39  45 

9999 

70  11  36 

9933 

71  43  13 

9943 

Spica 
Fx)iDaIhaut 

W. 

62  55  49 

9716 

64  32    8 

9735 

66    8  14 

2735 

67  44    8 

2744 

E. 

70  19  42 

9950 

68  48  26 

9965 

67  17  30 

9983 

65  46  56 

3001 

a  Pegaei 

E. 

85  55  43 

3037 

84  26  16 

3050 

82  57    5 

3063 

81  28  10 

3076 

17 

Mars 

W. 

79  18    2 

9994 

80  48  22 

3005 

82  18  29 

3014 

83  48  24 

3093 

Spica 

W. 

75  40  34 

9790 

77  15  15 

9798 

78  49  45 

9808 

80  24    3 

9817 

Saturn 

W. 

27    1  54 

9783 

28  36  45 

9788 

30  11  28 

9796 

31  46    1 

9804 

Fomalliaut 

E. 

58  19  52 

3099 

56  51  41 

3191 

55  23  57 

3144 

53  56  41 

3169 

a  Pegasi 

E. 

74    7  49 

3150 

72  40  40 

3166 

71  13  50 

3183 

69  47  20 

3901 

18 

Mars 

W. 

91  15    5 

3069 

92  43  52 

3079 

94  12  27 

3087 

95  40  52 

3096 

Spica 

W. 

88  12  43 

9859 

89  45  54 

9867 

91  18  55 

9875 

92  51  46 

9883 

Antares 

W. 

42  38  21 

9943 

44    945 

9946 

45  41    6 

9948 

47  12  24 

9950 

Saturn 

W. 

39  36  20 

9841 

41    9  55 

9848 

42  43  20 

9856 

44  16  35 

9864 

Fomalhaut 

E. 

46  48  14 

3315 

45  24  20 

3350 

44    1    6 

3388 

42  38  36 

3430 

a  Pegasi 

E. 

62  40  23 

3300 

61  16  11 

3393 

59  52  26 

3346 

58  29    8 

3371 

19 

Mars 

W. 

103    0  21 

3138 

104  27  45 

3146 

105  54  59 

3153 

107  22    4 

3109 

Spica 

W. 

100  33  25 

9993 

102    5  15 

9931 

103  36  55 

9939 

105    8  25 

9946 

Aiitares 

W. 

54  47  55 

9969 

56  18  46 

9973 

57  49  32 

9978 

59  20  12 

9982 

Saium 

W. 

52    0  27 

9900 

53  32  46 

9907 

55    4  56 

9913 

56  36  58 

9990 

Fomalhaut 

E. 

35  59    9 

3703 

34  42  25 

3777 

33  26  59 

3859 

32  12  58 

3959 

a  Pegasi 
a  Aiietis 

E. 

51  40  20 

3591 

50  20  19 

3557 

49    0  58 

3597 

47  42  20 

3638 

E. 

93    8  37 

3043 

91  39  18 

3050 

90  10    7 

3057 

88  41    5 

3065 

20 

Antares 

W. 

66  52    4 

3007 

68  22    8 

3019 

69  52    6 

3017 

71  21  58 

3099 

Saturn 

W. 

64  14  58 

9964 

65  46    9 

9960 

67  17  12 

9905 

68  48    8 

9979 

a  Pe^i 
a  Arietis 

E. 

41  21  36 

3906 

40    8  24 

3976 

38  56  21 

4059 

37  45  33 

4138 

E. 

81  18  13 

3109 

79  50    6 

3110 

78  22    8 

3118 

76  54  20 

3196 

Jupiter 

E. 

95  34    9 

9976 

94    3  26 

9989 

92  32  51 

9988 

91    2  23 

9994 

21 

Antares 

W. 

78  49  42 

3047 

80  18  56 

3059 

81  48    5 

3056 

83  17    8 

3069 

Saturn 

W. 

76  20  55 

3001 

77  51    7 

3005 

79  21  13 

3011 

80  51  12 

3017 

a  Arietis 

E. 

69  37  52 

3169 

68  11    6 

3178 

66  44  31 

3188 

65  18    7 

3198 

Jupiter 

E. 

83  31  54 

3099 

82    2    9 

3038 

80  32  31 

3034 

79    3    0 

3038 

Aldebaran 

E. 

100  52  18 

9991 

99  21  54 

9997 

97 .51  37 

3001 

96  21  26 

3007 

U2 

Antares 

W. 

90  40  54 

;     3084 

92    9  23 

3089 

93  37  46 

3093 

95    6    4 

3097 

Saturn 

W. 

88  19  32 

3040 

89  48  55 

3045 

91  18  12 

3049 

92  47  24 

30S9 

a  Aquilie 

W. 

49    6  27 

4107 

50  16  22 

4065 

51  26  58 

4096 

52  38  12 

3991 

a  Arietis 

K. 

58    9    8 

3951 

56  43  59 

3963 

55  19    4 

3376 

53  54  24 

3988 

Jupiter 

E. 

71  36  52 

3069 

70    7  56 

3066 

68  39    5 

3071 

67  10  20 

3074 

\  Aldcbamn 

E. 

88  52    5 

3030 

87  22  30 

3034 

85  53    0 

3039 

84  't.i  36 

i     3043 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

the 
h. 

StAr*«  Name 

p.  L. 

p.  L. 

P.L. 

p.  L. 

c  a 

and 

Noon. 

of 

IIP»- 

of 

VIb. 

of 

IX.^ 

of 

el 

Position. 

Diff. 

Diir. 

Diff. 

Diff. 

23 

An  tares 

W. 

O           1        " 

96  34  17 

3101 

98    2  25 

3ia5 

99  30  28 

3110 

100  58  26 

3113 

Saturn 

W. 

94  16  32 

3056 

95  45  35 

3060 

97  14  33 

3065 

98  43  26 

3067 

a  AquilcB 

w. 

53  50    0 

3960 

55    2  19 

3930 

56  15    8 

3904 

57  28  24 

3880 

a  Arietis 

E. 

52  29  58 

3301 

51    5  48 

3317 

49  41  56 

3333 

48  18  22 

3348 

Jupiter 

E. 

65  41  39 

3078 

64  13    3 

3082 

62  44  32 

3086 

61  16    5 

3089 

Aidebaran 

E. 

82  54  16 

3047 

81  25    1 

3050 

79  55  50 

3054 

78  26  44 

9056 

24 

a  Aquils 

W. 

63  40  21 

3784 

64  55  40 

3768 

66  11  16 

3753 

67  27    7 

3741 

Fomalbaut 

W. 

29  27  17 

4248 

30  34  58 

4150 

31  44  12 

4064 

32  54  49 

3968 

a  Arietis 

E. 

41  25  38 

3450 

40    4  18 

3477 

38  43  28 

3506 

37  23  10 

3537 

Jupiter 

E. 

53  54  49 

3104 

52  26  44 

3107 

50  58  43 

3100 

49  30  44 

3110 

Aldclwiran 

E. 

71    2    5 

3068 

69  33  18 

3072 

68    4  34 

3073 

66  35  52 

3075 

25 

a  Aquilae 

W. 

73  49  27 

3688 

75    6  27 

3679 

76  23  36 

3673 

77  40  53 

3^3 

Fonialhaut 

W. 

39    4    6 

3793 

40  20  30 

3683 

41  37  35 

3649 

42  55  17 

3616 

Jupiter 

E. 

42  11  21 

3119 

40  43  34 

3119 

39  15  48 

3120 

37  48    3 

3121 

Aidebaran 

E. 

59  12  42 

3078 

57  44    6 

3078 

56  15  30 

3078 

54  46  53 

3077 

1  Pollux 

E. 

103  19    1 

3123 

101  51  19 

3123 

100  23  37 

3121 

98  55  53 

3190 

26     a  AquilaB 

W. 

84    9  10 

3634 

85  27    8 

3628 

86  45  12 

3623 

88    3  21 

3890 

Fonialhaut 

W. 

49  31  34 

3491 

50  52    8 

3471 

52  13    5 

3452 

53  34  23 

3434 

a  Pegasi 

W. 

37  18  59 

4195 

38  27  30 

4120 

39  37  12 

4052 

40  48    0 

3991 

Jupiter 

E. 

30  29  31 

3125 

29    1  52 

3125 

27  34  13 

3127 

26    636 

3199 

Aidebaran 

E. 

47  23  27 

3069 

45  54  39 

3066 

44  25  48 

3063 

42  56  53 

3059 

Pollux 

E. 

91  36  49 

3110 

90    8  52 

3106 

88  40  52 

3105 

87  12  48 

3109 

27 

a  Aquilae 

W. 

94  35  11 

3601 

95  53  44 

3598 

97  12  20 

3597 

96  30  58 

3595 

Fomalbaut 

W. 

60  25  43 

.3353 

61  48  53 

3338 

63  12  20 

3335 

64  36    3 

3311 

a  Pegasi 

W. 

46  55  47 

3750 

48  11  41 

3711 

49  28  16 

3676 

50  45  29 

3641 

Aidebaran 

E. 

35  31    4 

3037 

34    1  37 

3031 

32  32    3 

3036 

31    2  22 

3018 

Pollux 

E. 

79  51  21 

3080 

78  22  47 

3074 

76  54    () 

3069 

75  25  18 

3064 

Sun 

E. 

121  45  48 

3405 

120  23  37 

3399 

119    1  19 

3392 

117  38  53 

3385 

28 

Fomalbaut 

W 

71  38  36 

3243 

73    3  54 

3230 

74  29  28 

3217 

75  55  17 

3204 

a  Pegasi 

W. 

57  20    8 

3497 

58  40  36 

3471 

60   1  3;j 

3446 

61  22  57 

3423 

Pollux 

E. 

67  59  24 

3039 

66  29  47 

3021 

65    0    0 

3013 

63  30    8 

3005 

Sun 

E. 

110  44  33 

3343 

109  21  11 

3333 

107  57  37 

'sm 

106  33  52 

3319 

29 

Fonialhaut 

W. 

83    8  21 

3137 

84  35  46 

3123 

86    3  28 

3110 

87  31  26 

3006 

a  Pegasi 

W. 

68  16  28 

3313 

69  40  25 

3393 

71    4  45 

3272 

72  29  29 

3958 

a  Arietis 

W. 

25  27  25 

3646 

26  41  40 

3738 

27  57  47 

3643 

29  15  36 

3557 

Pollux 

E. 

55  57  35 

2958 

54  26  30 

2949 

52  55  13 

2939 

51  23  44 

9929 

• 

Sun 

E. 

99  31  50 

3252 

98    6  42 

3239 

96  41  19 

3235 

95  15  40 

3211 

30 

a  Pegasi 

W. 

79  38  56 

3157 

81    5  57 

3138 

82  33  21 

3119 

84    1    7 

3101 

a  Arietis 

W. 

36    5    8 

3246 

37  30  2:^ 

3198 

38  56  34 

3154 

40  23  38 

3113 

Jupiter 
Pollux 

W. 

18  i?8  45 

2887 

20    1  20 

2861 

21  34  29 

3835 

23    8  11 

2811 

E. 

43  43    6 

2880 

42  10  21 

2869 

40  37  23 

2861 

39    4  14 

9853 

Sun 

E. 

88    3    3 

3134 

86  35  35 

3119 

85    7  48 

3101 

83  39  40 

9064 

31 

a  Pegasi 

W. 

91  25  21 

3014 

92  55  16 

2998 

94  25  31 

2983 

95  56    6 

9966 

a  Arietii 

W. 

47  50  42 

2936 

49  22  15 

2905 

50  54  27 

2875 

52  27  18 

9846 

Jupitvr 

W. 

31    4  22 

2699 

32  41    3 

2679 

34  18  11 

3658 

35  55  47 

9638 

Pollux 

E. 

31  16  13 

2827 

29  42  120 

28-J8 

28    8  29 

2832 

26  34  43 

9841 

Pun 

E. 

76  13  38 

2994 

74  4:3  18 

2975 

73  12  34 

2957 

71  41  27 

99CI7 

XVIII. 


AUGUST,  1869. 


14:5 


GREENWICH 'MEAN  TIME. 

LUNAR  DISTANCES 

• 

1^ 

Star'*  Nnmn 

P.  L. 

p.  L. 

p.  L. 

P     Ij 

li 

and 

Midnigbt 

of 

XVh. 

of 

xvm»»^ 

of 

XXP>. 

Of 

23 

PoHition. 

Diff. 

Diff. 

Diff. 

Diff. 

Aotares 

W. 

102  26  20 

3116 

103  54  10 

3120 

105  21  55 

3124 

106  49  36 

31S7 

Saturu 

W. 

100  12  16 

3070 

101  41    2 

3073 

103    9  44 

3076 

104  38  23 

3078 

a  Ac^uilsB 

w. 

58  42    4 

3667 

59  56    7 

3835 

61  10  33 

3817 

62  25  18 

3709 

a  Arietis 

E. 

46  55    6 

xm 

45  32  10 

3385 

44    9  36 

3405 

42  47  25 

3426 

Jupiter 

E. 

59  47  42 

309S 

58  19  23 

3096 

56  51    8 

3099 

55  22  57 

3101 

Aldebaran 

E. 

76  57  41 

3060 

75  28  42 

3063 

73  59  47 

3065 

72  30  55 

3067 

24 

a  Aquilae 

W. 

68  43  11 

3738 

69  59  28 

3717 

71  15  57 

3707 

72  32  37 

3697 

Fomalbaut 

W. 

34    6  40 

3891 

35  19  38 

3863 

36  33  35 

3811 

37  48  26 

3764 

a  Arietis 

E. 

36    3  27 

3573 

34  44  23 

3611 

33  26    1 

3655 

32    8  26 

3706 

Jupiter 

E. 

48    2  47 

3112 

46  34  52 

3114 

45    7    0 

3116 

43  39  10 

3117 

Aldebaran 

E. 

65    7  12 

3076 

63  38  33 

3077 

62    9  55 

3076 

60  41  18 

3078 

25 

a  AquilsB 

W. 

78  58  19 

3657 

80  15  52 

3651 

81  33  31 

3645 

82  51  17 

3638 

Fomalbaut 

W. 

44  13  34 

3587 

45  32  22 

3561 

46  51  39 

;««> 

48  11  24 

3513 

Jupiter 

K. 

36  20  19 

3123 

34  52  36 

3122 

33  24  53 

3123 

31  57  11 

3124 

Aldebaran 

E. 

53  18  15 

3076 

51  49  36 

3074 

50  20  55 

3073 

48  52  12 

3071 

Pollux 

E. 

97  28    8 

3U9 

96    0  21 

3118 

94  32  33 

3115 

93    4  42 

3114 

26 

a  Aquilee 

W. 

69  21  34 

3615 

90  39  52 

3610 

91  58  15 

3608 

93  16  41 

3604 

Fomalbaut 

W. 

54  56    1 

3416 

56  17  59 

3400 

57  40  15 

3384 

59    2  50 

3368 

a  Pegasi 

W. 

41  59  48 

3835 

43  12  32 

3882 

44  26  10 

3835 

45  40  36 

3792 

Jupiter 

E. 

24  39    1 

3131 

23  11  29 

3135 

21  44    2 

3140 

20  16  41 

3146 

Aldebaran 

E. 

41  27  53 

3056 

39  58  49 

3051 

38  29  39 

3047 

37    0  24 

3043 

Pollux 

E. 

85  44  41 

3008 

84  16  29 

3094 

82  48  12 

3089 

81  19  49 

3086 

27 

a  Aquilee 

W. 

99  49  38 

3503 

101    8  20 

3591 

102  27    4 

3590 

103  45  49 

3580 

Fomalbaut 

W. 

66    0    2 

3297 

67  24  17 

3284 

68  48  47 

3270 

70  13  33 

3256 

a  Pegasi 
Aldebaran 

W. 

52    3  19 

3610 

53  21  43 

3579 

54  40  40 

3550 

56    0    9 

3523 

E. 

29  32  32 

3012 

28    2  34 

3005 

26  32  28 

2998 

25    2  13 

2990 

Pollux 

E. 

73  56  24 

3057 

72  27  22 

3050 

70  58  11 

3043 

69  28  52 

3036 

Sun 

E. 

116  16  19 

3377 

114  53  36 

3370 

113  30  45 

3361 

112    7  44 

3352 

28 

Fomalbaut 

W. 

77  21  22 

3191 

78  47  42 

3177 

80  14  19 

3163 

81  41  12 

3150 

a  Pegasi 

W. 

62  44  48 

3400 

64    7    5 

3377 

65  29  48 

3aw 

66  52  56 

3334 

Pollux 

E. 

61  59  56 

2996 

60  29  38 

2986 

58  59    8 

2977 

57  28  27 

2969 

Suw 

E. 

105    9  54 

3;J01 

103  45  44 

3289 

102  21  20 

3277 

100  56  42 

3265 

29 

Fomalbaut 

W. 

88  59  40 

3082 

90  28  11 

3068 

91  57    0 

3055 

93  26    5 

3041 

a  Pe^si 

W. 

73  54  37 

3232 

75  20    8 

3214 

76  46    1 

3194 

78  12  17 

3175 

a  Anetis 

W. 

30  34  57 

3482 

31  55  41 

3414 

33  17  42 

3352 

34  40  53 

3297 

Pollux 

E. 

49  52    2 

2919 

48  20    7 

2909 

46  47  59 

2899 

45  15  39 

2889 

Suif 

E. 

93  49  44 

3197 

92  23  31 

3182 

90  57    0 

3167 

89  30  11 

3151 

SO 

a  Pepisi 

W. 

85  29  15 

3084 

86  57  44 

3066 

88  26  35 

3049 

89  55  47 

3031 

a  Anetis 

W. 

41  51  32 

3073 

43  20  14 

3038 

44  49  40 

3002 

46  19  50 

2969 

Jupiter 

W. 

24  42  25 

2787 

26  17  10 

2764 

27  52  25 

2742 

29  28    9 

2720 

Pollux 

E. 

37  30  55 

S845 

35  57  26 

2838 

34  23  48 

2K» 

32  50    3 

2829 

Sun 

K 

82  11  11 

3067 

80  42  21 

3049 

79  13    9 

3031 

77  43  35 

3013 

31 

a  Pepsi 

W. 

97  27    1 

2951 

98  58  15 

2635 

100  29  49 

2921 

102    1  41 

2907 

a  Anetis 

W. 

54    0  46 

2818 

55  34  51 

2790 

57    9  32 

2763 

58  44  48 

2738 

Jupiter 
Pollux 

W. 

37  33  50 

2618 

39  12  21 

2597 

40  51  20 

2577 

42  30  47 

9557 

E. 

25    1    8 

2855 

23  27  51 

2876 

21  55    1 

2906 

20  22  48 

2942 

1 

Sun 

E. 

70    9  55 

2917 

68  37  58 

2898 

67    5  37 

2879 

65  32  51 

2859 

10 
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SEPTEMBER,   1869. 


I. 


M 


^ 
Q 


Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


AT  GREENWICH  APPARENT  NOON. 


§ 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ascension. 


n      m      H 

10  42  31.94 
10  46  9.50 
10  49  46.81 

10  53  23.88 

10  57  0.72 

11  0  37.32 

11  4  13.72 
11  7  49.94 
11  11  25.98 

11  15  1.86 
11  18  37.60 
11  22  13.22 

11  25  48.73 
11  29  24.14 
11  32  59.49 

11  36  34.79 
11  40  10.05 
11  43  45.32 

11  47  20.62 
11  50  55.97 
11  54  31.39 

11  58  6.89 

12  1  42.51 
12  5  18.28 

12  8  54.21 
12  12  30.32 
12  16  6.65 

12  19  43.21 
12  23  20.03 
12  26  57.11 

12  30  34.49 


Dlff.  for 
1  lioar. 


s 
9.072 

9.061 

9.051 

9.041 
9.032 
9.023 

9.015 
9.007 
9.000 

8.994 
8.988 
8.983 

8.979 
8.976 
8.973 

8.972 
8.971 
8.972 

8.973 
8.976 
8.979 

8.984 
8.989 
8.996 

9.003 
9.012 
9.021 

9.031 
9.041 
9.053 

9.065 


AppoTvnt 
Declination. 


N.  8  11  15.0 
7  49  21.6 
7  27  20.5 

7  5  12.2 
6  42  56.8 
6  20  34.7 

5  58  6.3 
5  35  31.9 
5  12  52.0 

4  50  6.9 
4  27  16.7 
4  4  21.8 

3  41  22.8 
3  18  19.9 
2  55  13.4 

2  32  3.8 
2  8  51.1 
1  45  35.7 

1  22  18.3 

0  58  58.9 
0  35  37.8 

N.  0  12  15.6 

S.  0  11  7.7 

0  34  31.8 

0  57  56.2 

1  21  20.4 

1  44  44.3 

2  8  7.6 
2  31  29.9 
2  54  50.9 

S.  3  18  10.1 


Diflf.  for 
1  tioar. 


/' 


I 


54.57, 
54.90 
55.21 

55.51 
55.80 
56.07 

56.32 
56.56 
56.79 

57.00 
57.20 
57.38 

57.55 
57.71 

57.85 

57.98 
58.10 
58.20 

58.29 
58.36 
58.42 

58.47 
58.50 
58.52 

58.53 
58.52 

58.50 

58.47 
58.42 
58.36 

58.28 


Semi- 
diameter. 


n 


5  53.79 

5  54.02 

5  54.25 

5  54.49 

5  54.73 

5  54.97 

5  55.22 

5  55.47 

5  55.72 

5  55.98 

5  56.24 

5  56.50 

5  56.76 

5  57.02 

5  57.29 

5  57.56 

5  57.83 

5  58.10 

5  58.36 

5  58.63 

5  58.90 

5  59.17 

5  59.44 

5  59.71 

5  59.98 

6  0.25 
6  0.52 


6 
6 
6 


0.79 
1.06 
1.33 


16     1.60 


sidereal 
Time 
of  ttie 
Semi- 
diameter 
passing 

tlie 
Merid- 
ian. 


64.40 
64.36 
64.32 

64.28 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.11 
64.09 

64.08 
64.07 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.10 
64.12 
64.14 

64.17 
64.19 
64.22 

64.25 
64.29 
64.33 

64.37 


Equation  of 

Time, 

(o6« 
Btibtraeted 

from 
Apparent 

Tiau. 


m 


0  12.74 

0  31.68 

0  50.87 

1  10.30 
1  29.97 
1  49.86 


DiiT.  for 
]  hour. 


s 
0.784 

0.795 

0.805 

0.815 
0.824 
0.833 


2     9.96    0.841 


2  30.24;  0.849 
2  50.70  0.856 


3  11.32 

3  32.07 

3  52.94 

4  13.93 
4  35.02 

4  56.16 

5  17.35 
5  38.58 

5  59.81 

6  21.01 

6  42.15 

7  3.22 

7  24.22 

7  45.10 

8  5.82 

8  26.38 

8  46.77 

9  6.94 


0.862 
0.868 
0.873 

0.877 
0.880 
0.833 

0.^4 
0.885 
0.884 

0.883 
0.880 
0.877 

0.872 
0.867 
0.860 

0.853 
0.844 
0.833 


9  26.88   0.825 

9  46.56   0.815 

10     5.971  0.803 

> 

I 
10  25.10  0.791 


Note. — Mean  Time  of  the  Semidiameter  passiug  may  be  found  by  subtracting  08.18  flrom  the  Sidereal  Time. 
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SEPfEAIBER,  1869. 


14T 


AT  GREENWICH  MEAN  NOON. 

j2 

• 

1 

1 

THE  SUN'S 

1 

Equation  of 

Time, 

to  be 

added  to 

Mean 

Time, 

Diir.  for 
1  honr. 

1 

Sidorenl 

Time 

or 

Right  Aieension 

of 

Mean  Son. 

Apparent 
Right  AacenBlon. 

Diff.  for 
Ihonr. 

DeclinatiOQ. 

Dlff.for 
1  hoar. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

h        Ul          8 

10  42  31.97 
10  46    9.58 
10  49  46.94 

9.072 
9.061 
9.051 

N.  8  11  14.9 
7  49  21.1 
7  27  19.7 

54.57 
54.90 
55.21 

0  12.75 
0  31.70 
0  50.89 

0.784 
0.795 
0.805 

h       m       « 

10  42  44.72 
10  46  41.28 
10  50  37.83 

Sat. 

Sun. 

Mon. 

4 
5 
6 

10  53  24.06 

10  57     0.95 

11  0  37.60 

9.041 
9.032 
9.023 

7     5  11.1 
6  42  55.4 
6  20  33.0 

55.51 
55.80 
56.07 

1  10.32 
1  29.98 
1  49.89 

0.815 
0.824 
0.833 

10  54  94.38 

10  58  30.93 

11  2  27.49 

Tues. 
Wed. 
Thur. 

7 
8 
9 

11     4  14.05 
11     7  50.32 
11  11  26.41 

9.015 
9.007 
9.000 

5  58    4.3 
5  35  29.6 
5  12  49.3 

56.32 
56.56 
56.79 

2     9.99 
2  30.27 
2  50.74 

0.811 
0.849 
0.856 

11     6  24.04 
11  10  20.59 
11  14  17.15 

Frid. 

Sat 

Sun. 

10 
11 
12 

11  15    2.34 
11  18  38.13 
11  22  13.80 

8.994 
8.988 
8.983 

4  50     3.8 
4  27  13.3 

4    4  18.0 

57.00 
57.20 
57.38 

3  11.36 
3  32.12 
3  53.00 

0.862 
0.868 
0.873 

11  18  13.70 
11  22  10.25 
11  26     6.80 

Mon. 

Tues. 

Wed. 

• 

13 
14 
15 

11  25  49.36 
11  29  24.83 
11  33    0.23 

8.979 
8.976 
8.973 

3  41  18.7 
3  18  15.5 
2  55     8.7 

57.55 
57.71 
57.85 

4  13.99 
4  35.08 
4  56.23 

0.877 
0.880 
0.883 

11  30    3.35 
11  33  59.91 
11  37  56.46 

Thur. 

Frid. 

Sat 

16 
17 
18 

11  36  35.58 
11  40  10.90 
11  43  46.22 

8.972 
8.971 
8.972 

2  31  58.7 
2     8  45.6 
1  45  29.9 

57.98 
58.10 
58.20 

5  17.43 
5  38.66 
5  59.90 

0.884 
0.885 
0.884 

11  41  53.01 
11  45  49.56 
11  49  46.12 

Sun. 
Mon. 
Tues. 

19 
20 
21 

11  47  21.57 
11  50  56.97 
11  54  32.45 

8.973 
8.976 
8.979 

1  22  12.1 
0  58  52.4 
0  35  31.0 

58.29 
58.36 
58.42 

6  21.10 

6  42.25 

7  3.32 

0.883 
0.880 
0.877 

11  53  42.67 

11  57  39.22 

12  1  35.77 

Wed. 
Thur. 
Frid. 

22 
23 
24 

11  58     8.00 

12  1  43.67 
12     5  19.49 

8.984 
8.989 
8.996 

N.  0  12    8.3 

S.  0  11  15.3 

0  34  39.6 

58.47 
58.50 
58.52 

7  24.32 

7  45.21 

8  5.94 

0.872 
0.867 
0.860 

12     5  32.32 
12    9  28.88 
12  13  25.43 

Sat. 

Sun. 

Mon. 

25 

26 
27 

12     8  55.48 
12  12  31.64 
12  16    8.02 

9.003 
9.012 
9.021 

0  58    4.3 

1  21  28.9 
1  44  53.2 

58.53 
58.52 

58.50 

8  26.50 

8  46.89 

9  7.07 

0.853 
0.844 
0.835 

12  17  21.98 
12  21   18.53 
12  25  15.09 

Tues. 
Wed. 
Thur. 

28 
29 
30 

12  19  44.63 
12  23  21.50 
12  26  58.64 

9.031 
9.041 
9.053 

2    8  16.8 
2  31  39.5 
2  55    0.8 

58.47 
58.42 
58.36 

9  27.01 

9  46.69 

10    6.10 

0.825 
0.815 
0.803 

12  29  11.64 
12  33    8.19 
12  37     4.74 

Frid. 

NOTK.- 

31 

12  30  36.06 

9.065 

S.  3  18  20.3 

58.28 

10  25.24 

0.791 

12  41     1.30 

-Thefi 

lemldUimeter  for  Mos 

m  Noon  m 

ay  be  amamed  the  luuue  a«  thi 

!it  for  Apparent  Noon. 

Diff.  for  1  hour 
+9".8565 

^ 
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SEPTEMBER,  1869. 


in. 


AT  GREENWICH  MEAN  NOON. 


I 

o 

U3 


Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 


o 


244 
245 
246 

247 

248 
249 

250 
251 
252 

253 
254 
255 

256 
257 
258 

259 
260 
261 

262 
263 
264 

265 
266 
267 

268 
269 
270 

271 
272 
273 

274 


THE  SUN'S 


True  LONGITUDE. 


159  2  26.0 

160  0  35.2 

160  58  46.3 

161  56  59.3 

162  55  14.2 

163  53  31.0 

164  51  49.6 

165  50  9.8 

166  48  31.7 

167  46  55.4 

168  45  20.7 

169  43  47.5 

170  42  16.0 

171  40  46.1 

172  39  17.9 

173  37  51.3 

174  36  26.3 

175  35  3.1 

176  33  41.7 

177  32  22.1 

178  31  4.5 

179  29  49.0 

180  28  35.6 

181  27  24.2 

182  26  15.0 

183  25  8.2 

184  24  3.6 

185  23  1.2 

186  22  1.1 

187  21  3.4 

188  20  8.0 


X' 


2  5.8 

0  14.9 

58  25.9 

56  38.8 
54  53.6 
53  10.3 

51  28.8 
49  49.0 
48  10.9 

46  34.4 
44  59.5 
43  26.3 

41  54.7 
40  24.7 
38  56.4 

37  29.7 
36  4.7 
34  41.4 

33  19.9 
32  0.2 
30  42.5 

29  26.9 
28  13.4 
27  1.9 

25  52.6 
24  45.7 
23  41.1 

22  38.6 
21  38.4 
20  40.6 

19  45.1 


Diflf.  for 
1  hoar. 


45.34 
45.42 
45.50 

45.58 
45.G6 
45.74 

45.81 

45.88 
45.95 

46.02 
46.08 
46.15 

46.22 
46.29 
46.36 

46.43 
46.49 
46.56 

46.64 
46.72 
46.81 

46.89 
46.98 
47.07 

47.16 
47.25 
47.35 

47.44 
47.54 
47.64 


147.74 


LATITUDE 


—0.13 
—0.01 
+0.11 

0.24 
0.36 
0.47 

0.56 
0.62 
0.65 

0.65 
0.62 
0.56 

0.47 
0.35 
0.22 

+0.09 

—0.04 

0.17 

0.29 
0.39 
0.47 

0.52 
0.53 
0.52 

0.48 
0.41 
0.31 

0.19 
—0.06 
+0.07 

+0.20 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


0.0037229 
.0036187 
.0035129 

.0034055 
.0032965 
.0031860 

.0030740 
.0029604 
.0028453 

.0027289 
.0026113 
.0024926 

.0023729 
.0022525 
.0021315 

.0020100 
.0018882 
.0017662 

.0016442 
.0015222 
.0014002 

.0012784 
.0011566 
.0010350 

.0009135 
.0007920 
.0006704 

.0005488 
.0004269 
.0003046 

0.0001818 


Dlff.  for 
I  hour. 


43.0 
43.7 
44.4 

45.1 
45.7 
46.4 

47.0 
47.6 

48.2 

48.7 
49.2 
49.6 

50.0 
50.3 
50.5 

50.7 
50.8 
50.8 

50.8 
50.8 
50.8 

50.8 
50.7 
50.7 

50.6 
50.6 
50.7 

50.8 
50.9 
51.0 

51.2 


Note  :  A  correiipondB  to  the  true  equinox  of  the  date,  A'  t«  the  mean  equinox  of  January  Od. 


Mean  Time 

of 
Sidereal  Oh. 


h      m        s 

3  15  4.66 
3  11  8.75 
3     7  12.85 

3  3  16.94 
2  59  21.04 
2  55  25.13 

2  51  29.22 
2  47  33.32 
2  43  37.41 

2  39  41.50 
2  35  45.60 
2  31  49.69 

2  27  53.79 
2  23  57.89 
2  20     1.98 

2  16  6.07 
2  12  10.16 
2    8  14.25 

2  4  18.35 
2  0  22.44 
1  56  26.54 

1  52  30.64 
1  48  34.73 
1  44  38.82 

1  40  42.92 
1  36  47.01 
1  32  51.10 

1  28  55.20 
1  24  59.29 
1  21  3.38 


11  17     7.48 


Diir.  for  1  hour 
— 9«.830 


J 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 
o 

.a 


BXMIDIAllKTSIl. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


Noon. 


ti 


15  46.1 

16  1.8 
16  16.8 

16  29.8 
16  39.0 
16  43.6 

16  42.8 
16  36.9 
16  26.9 

16  14.0 
15  59.7 
15  45.4 

15  31.9 
15  19.9 
15  9.7 

15  1.2 
14  54.6 
14  49.6 

14  46.3 
14  44.4 
14  43.9 

14  44.8 
14  47.4 
14  51.6 

14  57.8 

15  5.9 
15  16.2 

15  28.4 
15  42.3 

15  57.2 

16  12.3 


Midnight 


f/ 


15  53.9 

16  9.5 
16  23.7 

16  34.9 
16  41.9 
16  43.9 

16  40.4 
16  32.3 
16  20.7 

16  6.9 
15  52.5 
15  38.5 

15  25.7 
15  14.6 
15  5.2 

14  57.7 
14  51.9 
14  47.8 

14  45.1 
14  44.0 
14  44.2 

14  45.9 
14  49.3 

14  54.4 

15  1.6 
15  10.8 
15  22.1 

15  35.2 

15  49.7 

16  4.8 

16  19.4 


HORIZONTAL    PARALLAX 


Noon. 


u 


57  45.5 

58  43.1 

59  38.5 

60  26.0 

61  0.1 
61  16.7 

61  13.8 
60  52.3 
60  15.4 

59  28.1 
58  35.7 
57  43.1 

56  53.6 
56  9.5 
55  31.8 

55  0.8 
54  36.4 
54  18.2 

54  5.9 
53  58.9 

53  57.1 

54  0.7 
54  9.9 
54  25.5 

54  48.1 

55  18.1 

55  55.7 

56  40.6 

57  31.6 

58  26.5 

59  21.6 


DUr.  for 
1  hour. 


+2.38 
2.39 
2.19 

1.73 

1.08 

+0.29 

-0.52 
1.25 
1.79 

2.11 
2.22 
2.15 

1.96 
1.71 
1.43 

1.15 
0.89 
0.63 

0.40 
-0.18 
+0.03 

0.26 
0.51 
0.79 

1.09 
1.41 
1.72 

2.01 
2.23 
2.32 

+2.24 


Midnight 


58 

59 
60 


u 


14.3 

11.4 

3.6 


60  45.0 

61  10.8 
61  17.7 


61 
60 
59 


5.2 
35.5 
52.7 


Dlflf.  for 
1  honr. 


59  2.3 
58  9.2 
57  17.8 

56  30.8 
55  49.8 
55  15.5 

54  47.8 
54  26.5 
54  11.3 

54  1.7 
53  57.3 

53  58.2 

54  4.6 
54  16.9 

54  35.9 

55  2.1 

55  36.0 

56  17.3 

57  5.4 

57  58.8 

58  54.3 

59  47.8 


+2.41 
2.32 
1.99 

1.43 
+0.69 
-0.12 

0.90 
1.55 
1.98 

2.19 

2.20 

.2.06 

1.84 
1.57 
1.29 

1.02 
0.76 
0.51 

0.29 
-0.08 
+0.15 

0.39 
0.65 
0.94 

1.25 
1.57 

1.87 

2.13 
2.29 
2.31 

• 

+2.12 


MERIDIAN    PA88AGX. 


AGK. 


Diff.  for 
1  hoar. 


h      m 

20  25.1 

21  23.2 

22  21.9 

23  20.1 

6 

0  17.0 

1  12.6 

2  7.1 

3  1.1 

3  54.9 

4  48.7 

5  42.5 

6  36.0 

7  28.5 

8  19.4 

9  8.3 
9  55.1 

10  40.0 

11  23.2 

12  5.3 

12  46.8 

13  28.5 

14  10.9 

14  54.8 

15  40.7 

16  29.1 

17  20.1 

18  13.6 

19  9.1 

20  5.7 

21  2.5 


m 

2..39 
2.43 
2.44 

2.40 

2.34 

2.29 
2.26 
2.25 

2.24 
2.24 
2.23 

2.21 
2.15 

2.08 

1.99 
1.91 
1.83 

1.78 
1.74 
1.73 

1.75 
1.80 
1.87 

1.96 
2.07 
2.18 

2.27 
2.33 
2.36 


d 

24.6 
25.6 
26.6 

27.6 

28.6 

0.3 

1.3 
2.3 
3.3 

4.3 
5.3 
6.3 

7.3 
8.3 
9.3 

10.3 
11.3 
12.3 

13.3 
14.3 
15.3 

16.3 
17.3 
18.3 

19.3 
20.3 
21.3 

22.3 
23.3 
24.3 


2.36     25.3 
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GREENWICH  MEAN  TIME. 

- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  AsctiiMion. 

DiiR 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  ABcenoiou. 

Dlflf. 
for  Im. 

Dedbiation. 

Diir. 

for  1  10. 

WEDNESDAY  1. 

FRIDAY  3. 

h     m     8 

*       1 

o      /      // 

// 

h    m     8 

8 

O         /          // 

/« 

0 

6  21  39^ 

3.3909 

N.20  34    2.3 

1.323 

0 

8  20    0.20 

9.'>128 

N.19    8  17.3 

5.008 

1 

6  24    2.93 

a.3949 

20  35  18.0 

li»0 

1 

8  22  30.95 

8.5138 

19    3  12.8 

5.142 

2 

6  26  26.75 

9.3990 

20  36  26.3 

1.078 

2 

8  25    1.74 

2.5134 

18  58    0.2 

5J3T6 

3 

6  28  50.81 

2.4030 

20  37  27.3 

0.956 

3 

8  27  32.56 

3.5139 

18  52  39.6 

5.410 

4 

6  31  15.11 

2.4070 

20  38  21.0 

0.8J3 

4 

8  30    3.41 

3.5143 

18  47  11.0 

5.544 

5 

6  33  39.65 

2.4109 

20  39    7.3 

0.708 

5 

8  32  34.28 

3.5147 

18  41  34.4 

5J577 

6 

6  36    4.42 

2.4147 

20  39  46.0 

0.583 

6 

8  35    5.17 

8.5150 

18  35  49.8 

5.810 

7 

6  38  29.42 

3.4185 

20  40  17.3 

0.458 

7 

8  37  36.07 

3.5158 

18  29  57.3 

5.943 

8 

6  40  54.64 

2.4223 

20  40  41.0 

0.333 

8 

8  40    6.99 

3.5153 

18  23  56.8 

6J0n4 

9 

6  43  20.08 

3.4359 

20  40  57.1 

0J305 

9 

8  42  37.91 

3.5153 

18  17  48.4 

6Ja06 

10 

6  45  45.75 

3.4395 

20  41    5.6 

0.078 

10 

8  45    8.83 

3.5153 

18  11  32.2 

fijaofi 

11 

6  48  11.63 

3.4330 

20  41    6.4 

0.050 

11 

8  47  39.74 

8.5153 

18    5    8.1 

6.467 

12 

6  50  37.71 

3.4365 

20  40  59.6 

0.179 

12 

8  50  10.65 

2.5150 

17  58  36.2 

6.596 

13 

6  53    4.00 

3.4399 

20  40  45.0 

0.308 

13 

8  52  41.55 

8.5146 

17  51  56.6 

6.735 

14 

6  55  30.50 

3.44;i3 

20  40  22.6 

0.437 

14 

8  55  12.43 

3.5145 

17  45    9.2 

6.854 

15 

6  57  57.19 

2.4464 

20  39  52.4 

0.567 

15 

8  57  43.29 

3.5141 

17  38  14.1 

6.983 

16 

7    0  24.07 

2.4496 

20  39  14.5 

0.697 

16 

9    0  14.12 

8.5137 

17  31  11.4 

7.109 

17 

7    2  51.14 

3.4537 

20  38  28.7 

0.828 

17 

9    2  44.93 

8.5133 

17  24    1.1 

7.335 

18 

7    5  18.40 

3.4558 

20  37  35.1 

0.960 

18 

9    5  15.70 

8.5136 

17  16  43.2 

7.361 

19 

7    7  45.84 

3.4588 

20  36  33.5 

1.093 

19 

9    7  46.44 

8.5119 

17    9  17.8 

7.485 

20 

7  10  13.46 

3.4617 

20  35  24.0 

1.234 

20 

9  10  17.13 

3.5112 

17    1  44.9 

7J610 

21 

7  12  41.25 

3.4646 

20  34    6.5 

1J57 

21 

9  12  47.78 

8.5105 

16  54    4.6 

7.734 

22 

7  15    9.21 

3.4673 

20  32  41.1 

1.490 

22 

9  15  18.39 

8.5097* 

16  46  16.8: 

7^)56 

23 

7  17  37;» 
THl 

3.4700 

URSDi 

N.20  31    7.7 
\.Y  2. 

1.624 

23 

9  17  48.95 

SAT 

• 

rURDi 

N.16  38  21.71 
VY  4. 

7.978 

0 

7  20    5.61 

3.4726 

N.20  29  26.2 

1.758 

0 

9  20  19.45 

8.5078 

N.16  30  19.4 

8.099 

1 

7  22  34.05 

3.4753 

20  27  36.7 

1.892 

1 

9  22  49.89 

8.5068 

16  22    9.9 

6J319 

2 

7  25    2.64 

3.4777 

20  25  39.1 

3,036 

2 

9  25  20.27 

8.5058 

16  13  53.1 

8.338 

3 

7  27  31.37 

3.4801 

20  23  33.5 

3.161 

3 

9  27  50.58 

9.5047 

16    5  29.2 

8.457 

4 

7  30    0.25 

3.4834 

20  21  19.8 

3.395 

4 

9  30  20.83 

3.5035 

15  56  58.3 

8.574 

5 

7  32  29.26 

3.4846 

20  18  58.0 

3.430 

5 

9  32  51.01 

8.5033 

15  48  20.4 

8.691 

6 

7  34  58.40 

3.4867 

20  16  28.2 

3.565 

6 

9  35  21.10 

9.5010 

15  39  35.4 

8.806 

7 

7  37  27.67 

3.4888 

20  13  50.2 

3.701 

7 

9  37  51.11 

9.4996 

15  30  43.6 

8.990 

8 

7  39  57.06 

3.4908 

20  11    4.0 

3.836 

8 

9  40  21.05 

9.4983 

15  21  45.0 

9JBm 

9 

7  42  26.57 

3.4938 

20    8    9.7 

8.972 

9 

9  42  50.91 

8.4969 

15  12  39.6 

9.145 

10 

7  44  56.20 

2.4946 

20    5    7.3 

3.108 

10 

9  45  20.68 

8.4955 

15    3  27.6 

9J2S6 

11 

7  47  25.93 

2.4964 

20    1  56.7 

3J344 

11 

9  47  50.37 

3.4941 

14  54    8.9 

9.367 

12 

7  49  55.77 

2.4981 

19  58  38.0 

3.381 

12 

9  50  19.97 

8.4985 

14  44  43.6 

9.476 

13 

7  52  25.71 

2.4997 

19  55  ll.l 

3.517 

13 

9  52  49.47 

8.4908 

14  35  11.9 

9.^83 

14 

7  54  55.74 

2.5013 

19  51  36.0 

3.653 

14 

9  55  18.87 

8.4893 

14  25  33.7 

9.689 

15 

7  57  25.86 

3.5037 

19  47  52.8 

3.788 

15 

9  57  48.17 

3.4875 

14  15  49Ji 

9.794 

16 

7  59  56.07 

3.5041 

19  44    1.4 

3.934 

16 

10    0  17.37 

8.4858 

14    5  58.4 

9.698 

17 

8    2  26.36 

3.5054 

19  40    1.9 

4.060 

17 

10    2  46.47 

3.4841 

13  56    1.5 

10.000 

18 

8    4  56.72 

3.5066 

19  35  54.2 

4.196 

18 

10    5  15.46 

8.4tti3 

13  45  58.4 

10.101 

19 

8    7  27.15 

3.5078 

19  31  38.4 

4.333 

19 

10    7  44.34 

8.4805 

13  35  49.2 

10.303 

20 

8    9  57.65 

3.5088 

19  27  14.4 

4.468 

20 

10  10  13.12 

2.4787 

13  25  34.1 

io.:«i 

21 

8  12  28.21 

3J>098 

19  22  4-i.3 

4.603 

21 

10  12  41.79 

8.4768 

13  15  13.1 

10.398 

22 

8  14  58.82 

3.5107 

19  18    2.1 

4.738 

22 

10  15  10.34 

8.4749 

13    4  46.3 

10.494 

23 

8  17  29.49 

3.5115 

19  13  13.8 

4.873 

23 

10  17  38.78 

8.4730 

12  54  13.8 

10.589 

24 

8  20    0.20 

8.5133 

N.li)    8  17.3 

5.008 

24 

10  20    7.10 

3.4711 

N.12  43  35.6 

10  683 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Right  Asoenaion. 

Diff. 
for  1  m. 

DocUnAtioii. 

Diff. 
for  1  m. 

Hour. 

Right  AMeeniiion. 

Diff. 
for  1  m. 

Doclinatlon. 

Diff. 

for  1  m. 

SI 

fNDAl 

r  5. 

TUESDAY  7. 

h    m      s 

B 

O           /           // 

// 

h    m      a 

1 

O         f           li 

II 

0 

10  20    7.10 

9.4711 

N.12  43  35.6 

10.683 

0 

12  16  19.96 

9.3735 

N.  2  52  31.9 

13.311 

1 

10  22  35.30 

9.4691 

12  32  51.8 

10.775 

1 

12  18  42.32 

9UJ718 

2  39  12.8 

13.394  L 

2 

10  25    3.39 

9.4671 

12  22    2.6 

10.866 

2 

12  21    4.58 

9.3701 

2  25  53.0 

13.336  ' 

3 

10  27  31.36 

9.4651 

12  11    8.0 

10.955 

3 

12  23  26.74 

2  12  32.5 

1.3.347 

4 

10  29  59.20 

9.4631 

12    0    8.0 

11J)49 

4 

12  25  48.80 

9.3669 

1  59  11.4 

13J)56 

5 

10  32  26.92 

9.4610 

11  49    2.8 

11.198 

5 

12  28  10.77 

9.3653 

1  45  49.9 

13.302 

6 

10  34  54.53 

9.4589 

11  37  52.6 

110213 

6 

12  30  32.64 

9.3637 

1  32  28.0 

13.367 

7 

10  37  22.01 

9.4568 

11  26  37.3 

11.997 

7 

12  32  54.42 

9.3699 

1  19    5.9 

13.370 

8 

10  39  49.35 

9.4547 

11  15  17.0 

11.378 

8 

12  35  16.11 

9.3607 

1    5  4a6 

13J79 

9 

10  42  16.57 

9.4597 

11     3  51.9 

11.458 

9 

12  37  37.71 

9.3599 

0  52  21.3 

13.379 

10 

10  44  43.67 

9.4506 

10  52  22.0 

11AT7 

10 

12  39  59.22 

9.3578 

0  38  59.0 

13.370 

11 

10  47  10.64 

9.4485 

10  40  47.4 

11.615 

11 

12  42  20.65 

9.3564 

0  25  36.9 

13J67 

152 

10  49  37.49 

9.4464 

10  29    8.2 

11.690 

12 

12  44  41.99 

9.3550 

N.  0  12  15.0 

13.369 

13 

10  52    4.21 

9.4449 

10  17  24.5 

11.764 

13 

12  47    3.25 

9J537 

S.  0    1    6.5 

13.355 

14 

10  54  30.79 

9.4490 

10    5  36.5 

11.837 

14 

12  49  24.43 

2JXm 

0  14  27.6 

13.347 

15 

10  56  57JJ4 

9.4398 

9  53  44.2 

11.908 

15 

12  51  45.53 

9.3511 

0  27  48J2 

13.337 

16 

10  59  23.57 

9.4377 

9  41  47.6 

liaJ77 

16 

12  54    6.56 

9.3499 

0  41    8.1 

13.395 

17 

11    1  49.77 

9.4356 

9  29  46.9 

19.045 

17 

12  56  27.52 

9.3487 

0  54  27.3 

13.319 

18 

11    4  15.84 

9.4334 

9  17  42.2 

19.111 

18 

12  58  48.40 

9.3475 

1    7  45.6 

13.998 

19 

11    6  41.78 

9.4319 

9    5  33.6 

19.175 

19 

13    1    9.21 

9.3463 

1  21    3.0 

13.289 

20 

11    9    7.59 

9.4990 

8  53  21.2 

19.938 

20 

13    3  29.95 

9.3451 

1  34  19.4 

13.964 

21 

11  11  33.27 

9.4969 

8  41    5.1 

19.999 

21 

13    5  50.62 

9.3440 

1  47  34.7 

13.944 

22 

11  13  58.82 

9.4948 

8  28  45.3 

19.359 

22 

13    8  11.23 

9.3430 

2    0  48.7 

13.993 

23 

11  16  24.24 
M( 

9.4997 
)NDA^ 

N.  8  16  22.0 
r  6. 

19.417 

23 

13  10  31.78 
WEI 

9.3490 

)NESr 

S.  2  14    1.4 
)AY  8. 

13J900 

0 

11  18  49.54 

9.4905 

N.  8    3  55.3 

19.473 

0 

13  12  52.27 

9.3410 

S.  2  27  12.7 

13.176 

1 

11  21  14.71 

9.4183 

7  51  25.3 

19.598 

1 

13  15  12.70 

9U)400 

2  40  22.5 

13.150 

2 

11  23  39.74 

9.41G9 

7  38  52.0 

19.580 

2 

13  17  33.07 

9.3390 

2  53  30.7 

13.193 

3 

11  26    4.65 

9.4141 

7  26  15.6 

19.631 

3 

13  19  53.38 

9.3381 

3    6  37.2 

13.094 

4 

11  28  29.43 

9.4190 

7  13  36.3 

19.660 

4 

13  22  13.64 

9.3379 

3  19  42.0 

13.004 

5 

11  30  54.09 

9.4100 

7    0  54.0 

19.798 

5 

13  24  33.85 

9.3364 

3  32  44.9 

13.033 

6 

11  33  18.63 

9.4079 

6  48    8.9 

12.774 

6 

13  26  54.01 

9.3356 

3  45  45.9 

19.999 

7 

11  35  43.04 

9.4058 

6  35  21.1 

19.819 

7 

13  29  14.12 

9.3348 

3  58  44.8 

19.964 

8 

11  38    7.33 

9.4037 

6  22  30.6 

19.862 

8 

13  31  34.19 

9.3340 

4  11  41.6 

19.998 

9 

11  40  31.49 

9.4017 

6    9  37.6 

19.903 

9 

13  33  54.21 

9.3333 

4  24  36.2 

19.890 

10 

11  42  55.53 

9.3997 

5  56  42.2 

19.949 

10 

13  36  14.19 

9.3396 

4  37  28.4 

19.851 

11 

11  45  19.45 

9.3977 

5  43  44.5 

19.980 

11 

13  38  34.13 

9.3390 

4  50  18.2 

19.810 

12 

11  47  43.25 

9.3957 

5  30  44.6 

13.016 

12 

13  40  54.03 

9.3314 

5    3    5.6 

19.768 

13 

11  50    6.93 

9.3937 

5  17  42.6 

13.050 

13 

13  43  13.89 

9.3308 

5  15  50.4 

19.725 

14 

11  52  30.49 

9.3917 

5    4  38.6 

13.082 

14 

13  45  33.72 

9.3309 

5  28  32.6 

19.680 

15 

11  54  53.94 

9.3896 

4  51  32.7 

13.119 

15 

13  47  53.52 

9.3997 

5  41  12.0 

12.633 

16 

11  57  17J27 

9.3879 

4  38  25.1 

13.141 

16 

13  50  13.28 

9.3999 

5  53  48.6 

19.585 

17 

11  59  40.49 

9.3861 

4  25  15.8 

13.168 

17 

13  52  33.01 

9.3987 

6    6  22.3 

19.537 

18 

12    2    3.60 

9.3849 

4  12    4.9 

13.194 

18 

13  54  52.72 

fijaam 

6  18  53.0 

19.487 

19 

12    4  26.60 

9.3823 

3  58  52.5 

13J218 

19 

13  57  12.40 

9.3978 

6  31  20.7 

19.435 

20 

12    6  49.48 

9.3805 

3  45  38.7 

13J340 

20 

13  59  32.05 

9.3273 

6  43  45.2 

19.389 

21 

12    9  12.26 

9.3787 

3  32  23.6 

13.961 

21 

14    1  51.68 

9.3269 

6  56    6.5 

19.398 

22 

12  11  34.93 

9.3769 

3  19    7.4 

13J380 

22 

14    4  11.28 

9.3965 

7    8  24.5 

12.979 

23 

12  13  57.50 

9.3759 

3    5  50.1 

13.996 

23 

14    6  30.86 

9J)262 

7  20  39.1 

12jai5 

24 

12  16  19.96 

9.3735 

N.  2  52  31.9 

13.311 

24 

14    8  50.43 

9.3259 

S.  7  32  50.3 

12.157 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AscenflloiL 

DIff. 
for  1  m. 

Declination. 

Dlff. 
for  1  m. 

Hour. 

Right  Ascension. 

Ditr. 

for  1  m. 

Declination. 

Diir. 

for  1  m. 

THURSDAY  9. 

SATURDAY  11. 

h     m     s 

s 

O        1         n 

It 

h     m      B 

s 

Or// 

It 

0 

14    8  50.43 

9.3959 

S.  7  32  50.3 

19.157 

0 

16    0  27.38 

9.tt79 

S.  15  48  22.1 

&133 

1 

14  11    9.98 

9.3957 

7  44  58.0 

19.098 

1 

16    2  47.06 

9.3980 

15  56  27.0 

,      A.a99 

2 

14  13  29.51 

9.3954 

7  57    2.0 

19.037 

2 

16    5    6.74 

9.3881 

16    4  25.6 

7.995 

3 

14  15  49.03 

9.3959 

8    9    2.4 

11.975 

3 

16    7  26.43 

9.3989 

16  12  17.9 

7.890 

4 

14  18    8.53 

9.3949 

8  20  59.0 

11.919 

4 

16    9  46.12 

9.3983 

16  20    4.0 

7.714 

5 

14  20  28.02 

9.3947 

8  32  51.8 

11.848 

5 

16  12    5.81 

9.3983 

16  27  43.7 

7.608 

6 

14  22  47.49 

9.3945 

8  44  40.7 

11.783 

6 

16  14  25.51 

9.3983 

16  35  17.0 

7.5(» 

7 

14  25    6.95 

9.3943 

8  56  25.6 

11.715 

7 

16  16  45.21 

9.3983 

16  42  43.9 

7.396 

8 

14  27  26.41 

9.3949 

9    8    6.5 

11.647 

8 

16  19    4.90 

9.3983 

16  50    4.5 

7.286 

9 

14  29  45.86 

9.3949 

9  19  43.3 

11.578 

9 

16  21  24.59 

9.3989 

16  57  18.6 

7.180 

10 

14  32    5.31 

9.3941 

9  31  15.9 

11.508 

10 

16  23  44.28 

9.3981 

17    4  26.1 

7.071 

11 

14  34  24.75 

9.3940 

9  42  44.2 

11.437 

11 

16  26    3.96 

9.3980 

17  11  27.1 

6.969 

12 

14  36  44.19 

9.3939 

9  54    8.3 

11.365 

12 

16  28  23.64 

9.3979 

17  18  21.6 

6.853 

13 

14  39    3.63 

9J)939 

10    5  28.0 

llJSl 

13 

16  30  43.31 

9.3978 

17  25    9.5 

6.743 

14 

14  41  23.06 

9.:ft£)» 

10  16  43.2 

11.916 

14 

16  33    2.98 

9.3977 

17  31  50.8 

6U>33 

15 

14  43  42.49 

9J«£tt) 

10  27  53.9 

11.140 

15 

16  35  22.64 

9.3975 

17  38  25.5 

6.593 

16 

14  46    1.93 

9.3939 

10  39    0.0 

11.063 

16 

16  37  42.28 

9.3974 

17  44  53.6 

6.419 

17 

14  48  21.37 

9.3940 

10  50    1.4 

10.985 

17 

16  40    1.91 

9.3979 

17  51  15.0 

6.301 

18 

14  50  40.81 

9.3940 

11    0  58.2 

10.906 

18 

16  42  21.54 

9.3970 

17  57  29.7 

6.190 

19 

14  53    0.25 

9.3941 

11  11  50.2 

10.897 

19 

16  44  41.15 

9.3967 

18    3  37.7 

6.078 

20 

14  55  19.70 

9.3941 

11  22  37.4 

10.746 

20 

16  47    0.74 

9.3964 

18    9  39.0 

5.966 

21 

14  57  39.15 

9.3949 

11  33  19.7 

10.664 

21 

16  49  20.32 

9.3961 

18  15  33.5 

5.8S3 

22 

14  59  58.60 

9.3943 

11  43  57.1 

10.581 

22 

16  51  39.87 

9.;tt5e 

18  21  21.3 

5.740 

23 

15    2  18.06 
FJ 

9.3944 
IIDAY 

S,  11  54  29.4 
10. 

10.497 

23 

16  53  59.40 
SU 

9.3954 
NDAl 

S.  18  27    2.3 
'  12. 

5.687 

0 

15    4  37.53 

9.3945 

S.  12    4  56.7 

10.419 

0 

16  56  18.91 

9.'!950 

S.18  32  36.5 

5.514 

1 

15    6  57.01 

9.3947 

12  15  18.9 

10.397 

1 

16  58  38.40 

9.3946 

18  38    3.9 

5.400 

2 

15    9  16.49 

9.3948 

12  25  35.9 

10J341 

2 

17    0  57.86 

9.3941 

18  43  24.5 

5J98B 

3 

15  1 1  35.98 

9.3949 

12  35  47.7 

10.153 

3 

17    3  17.29 

9.3936 

18  48  38.2 

5.179 

4 

15  13  55.48 

9.3950 

12  45  54.3 

10.065 

4 

17    5  36.69 

9.39:U 

18  53  45.1 

SU»8 

5 

15  16  14.99 

9.3959 

12  55  55.5 

9.976 

5 

17    7  56.06 

9Jfifia6 

18  58  45.1 

4.943 

6 

15  18  34.50 

9.3953 

13    5  51.4 

9.885 

6 

17  10  15.40 

9UU90 

19    3  38.2 

4.838 

7 

15  20  54.02 

9.3955 

13  15  41.8 

9.794 

7 

17  12  34.70 

9.3914 

19    8  24.4 

4.713 

8 

15  23  13.56 

9U)956 

13  25  26.7 

9.709 

8 

17  14  53.97 

9.3908 

19  13    3.8 

4.508 

9 

15  25  33.11 

9.3958 

13  35    6.1 

9.610 

9 

17  17  13.20 

9.3901 

19  17  3a3 

4.483 

10 

15  27  52.66 

9.3960 

13  44  39.9 

9.517 

10 

17  19  32.38 

9.3194 

19  22    1.8 

4.368 

11 

15  30  12.22 

9.3969 

13  54    8.1 

9.423 

11 

17  21  51.52 

9.3186 

19  26  20.4 

ASSA    , 

12 

15  32  31.80 

9.3963 

14    3  30.6 

9J9« 

12 

17  24  10.61 

9.3178 

19  30  32.0 

4.137 

13 

15  34  51.a) 

9.3965 

14  12  47.4 

9.939 

13 

17  26  29.65 

9.3170 

19  34  36.7 

4.081 

14 

15  37  10.98 

9.3966 

14  21  58.4 

9.135 

14 

17  28  48.65 

9.3169 

19  38  34.5 

3.905 

15 

15  39  30.58 

9.3968 

14  31    3.6 

9.038 

15 

17  31    7.59 

9.3153 

19  42  25.3 

3.789 

16 

15  41  50.19 

9.3969 

14  40    2.9 

8.940 

16 

17  33  26.49 

9.3144 

19  46    9.2 

3.673 

17 

15  44    9.81 

9.3971 

14  48  56.3 

&849 

17 

17  35  45.33 

9.3134 

19  49  46.1 

3.557    , 

18 

15  46  29.44 

9J979 

14  57  43.9 

8.743 

18 

17  38    4.10 

9.3194 

19  53  16.0 

3.441 

19 

15  48  49.08 

9.3974 

15    6  25.5 

8.643 

19 

17  40  22.81 

9.3114 

19  56  39.0 

3ufiB 

20 

15  51    8.73 

9.3975 

15  15    1.0 

8.549 

20 

17  42  41.47 

9^103 

19  59  55.0 

3.909 

21 

15  53  28.38 

.U976 

15  23  30.5 

8.440 

21 

17  45    0.06 

9.3099 

20    3    4.1 

3.003 

22 

15  55  48.04 

9JQ77 

15  31  53.8 

8.336 

22 

17  47  18.57 

9.3080 

20    6    6J2 

9.977 

23 

15  58    7.71 

9.3976 

15  40  11.0 

6.936 

23 

17  49  37.01 

9.3068 

20    9    1.4 

9.809 

24 

16    0  27.38 

9J979 

S.  15  48  22.1 

8.133 

24 

17  51  55.39 

9.3056 

S.20  11  49.6 

9.746 

J 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascension. 

Diff. 

for  L  m. 

Declination. 

Dlff. 
for  Im. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Docllnation. 

DfT 
for  I  111. 

MC 

>NDA^ 

r  13. 

WEDNESDAY  15. 

0 

h     m     B 

17  51  55.39 

s 
9.3056 

8.20  11  49.6 

// 
9.746 

0 

h     m     8 

19  40  26.78 

9.9093 

S.20  13  37.3 

9.551 

1 

17  54  ia69 

9.3043 

20  14  30.9 

9.630 

1 

19  42  38.83 

9.1994 

20  11    1.2 

9.659 

2 

17  56  31.91 

9.3031 

20  17    5.2 

9.514 

2 

19  44  50.71 

9.1964 

20    8  19.0 

9.759 

3 

17  58  50.05 

9.3018 

20  19  32.6 

9.398 

3 

19  47    2.41 

9.1934 

20    5  30.8 

9.859 

4 

18    1    8.12 

9.3004 

20  21  53.0 

9.989 

4 

19  49  13.92 

9.1904 

20    2  36,7 

9.951 

5 

18    3  26.10 

9.9989 

20  24    6.5 

9.167 

5 

19  51  25.25 

9.1873 

19  59  36.7 

3.050 

6 

18    5  43.99 

9i2974 

20  26  13.1 

9.059 

6 

19  53  36.40 

9.1843 

19  56  30.7 

3.149 

7 

18    8    1.79 

9.99d9 

20  28  12.8 

1.937 

7 

19  55  47.37 

2.1813 

19  53  18.8 

3.247 

8 

18  10  19.50 

9J3944 

20  30    5.5 

1.899 

8 

19  57  58.15 

9.1782 

19  50    1.1 

3.344 

9 

18  12  37.12 

9.9998 

20  31  51.3 

1.707 

9 

20    0    8.74 

9.1750 

19  46  37.6 

3.440 

10 

18  14  54.64 

9.9919 

20  33  30.3 

1.599 

10 

20    2  19.15 

9.1719 

19  43    8.3 

3.536 

11 

18  17  12.06 

9.9895 

20  35    2.4 

1.477 

11 

20    4  29.37 

9.1687 

19  39  33.3 

3.639 

12 

18  19  29.38 

9.9878 

20  36  27.6 

1.369 

12 

20    6  39.39 

9.1655 

19  35  52.5 

3.727 

13 

18  21  46.60 

9.9861 

20  37  45.9 

liM8 

13 

20    8  49.22 

9.1693 

19  32    6.1 

3.821 

14 

18  24    3.71 

9J3843 

20  38  57.4 

1.134 

14 

20  10  58.87 

9.1591 

19  28  14.0 

3.915 

15 

18  26  20.71 

9.9835 

20  40    2.1 

1.091 

15 

20  13    8.32 

9.1558 

19  24  16.3 

4.008 

16 

18  28  37.61 

9.9806 

20  40  59.9 

0.907 

16 

20  15  17.57 

9.1596 

19  20  13.1 

4.101 

17 

18  30  54.39 

9.9787 

20  41  50.9 

0.793 

17 

20  17  26.63 

■  9.1493 

19  16    4.3 

4.193 

18 

18  33  11.06 

9J9768 

20  42  35.1 

0.680 

18 

20  19  35.49 

9.1461 

19  11  50.0 

4.984 

19 

18  35  27.61 

9.9748 

20  43  12.5 

0.567 

19 

20  21  44.16 

9.1498 

19    7  30.3 

4.374 

20 

18  37  44.04 

9.9728 

20  43  43.2 

0.454 

20 

20  23  52.63 

9.1396 

19    3    5.1 

4.464 

21 

18  40    0.35 

9J2708 

20  44    7.1 

0.349 

21 

20  26    0.90 

9.1363 

18  58  34.5 

4.554 

22 

18  42  1&54 

9J9687 

20  44  24.3 

0J230 

22 

20  28    8.98 

9.1330 

18  53  58.6 

4.643 

23 

18  44  32.60 

9.9666 

S.20  44  34.7 

0.118 

23 

20  30  16.86 

9.1296 

S.  18  49  17.4 

4.731 

TU] 

ESDA1 

{  14. 

TH[ 

JRSDj* 

LY  16. 

0 

18  46  48.53 

9.9644 

S.  20  44  38.5 

0.007 

0 

20  32  24.53 

9.1963 

S.  18  44  30.9 

4.819 

1 

18  49    4.33 

9J2699 

20  44  35.6 

0.104 

1 

20  34  32.00 

9.1999 

18  39  39.2 

4.906 

2 

18  51  19.99 

9.9600 

20  44  26.0 

0.915 

2 

20  36  39.28 

9.1196 

18  34  42.2 

4.999 

3 

18  53  35.52 

9J2577 

20  44    9.8 

0.395 

3 

20  38  A6J36 

9.1163 

18  29  40.1 

5.078 

4 

18  55  50.91 

9J3554 

20  43  47.0 

0.435 

4 

20  40  53.23 

9.1130 

18  24  3*2.9 

5.163 

5 

18  58    6.17 

9.9531 

20  43  17.6 

0.545 

5 

20  42  59.90 

2.1096 

18  19  20.6 

5J247 

6 

19    0  21^28 

9.9507 

20  42  41.6 

0.654 

6 

20  45    6.38 

9.1062 

18  14    3.3 

5.331 

7 

19    2  36.24 

9.9483 

20  41  59.1 

0.763 

7 

20  47  12.65 

9a098 

18    8  40.9 

5.414 

8 

19    4  51.06 

9.9458 

20  41  10.0 

0.879 

8 

20  49  18.72 

9.0994 

18    3  13.6 

5.496 

9 

19    7    5.73 

9.9433 

20  40  14.4 

0.980 

9 

20  51  24.59 

9.0961 

17  57  41.3 

5.578 

10 

19    9  20.26 

9.9408 

20  39  12.4 

1.088 

10 

20  53  30.25 

9.0997 

17  52    4.2 

5.660 

11 

19  11  34.63 

9.9389 

20  38    3.9 

1.196 

11 

20  55  35.71 

9.0893 

17  46  22.2 

5.741 

12 

19  13  48.85 

9.9356 

20  36  48.9 

1.303 

12 

20  57  40.97 

9.0860 

17  40  a5.3 

5.890 

13 

19  16    2.91 

9.9330 

20  35  27.5 

1.409 

13 

20  59  46.03 

9.0897 

17  34  43.7 

5.899 

14 

19  18  16.81 

9.9304 

20  33  59.8 

1.515 

14 

21    1  50.89 

9.0793 

17  28  47.4 

5.978 

15 

19  20  30.55 

9.9977 

20  32  25.7 

1.691 

15 

21    3  55.55 

9.0759 

17  22  46.4 

6.056 

16 

19  22  44.13 

9.9950 

20  30  45.3 

1.727 

16 

21    6    0.00 

9.0795 

17  16  40.7 

6.133 

17 

19  24  57.55 

9.itt23 

20  28  58.5 

1.839 

17 

21    8    4.25 

9.0699 

17  10  30.4 

6.910 

18 

19  27  10.81 

9.9195 

20  27    5.5 

1.936 

18 

21  10    8.30 

9.0658 

17    4  15.5 

6.986 

19 

19  29  23.90 

9J1167 

20  25    6.3 

9.039 

19 

21  12  12.15 

9.0695 

16  57  56.1 

6361 

20 

19  31  36.82 

9.9139 

20  2:3    0.8 

9.143 

20 

21  14  15.80 

9.0591 

16  51  32.2 

6.435 

21 

19  33  49.57 

9.9110 

20  20  49.1 

9.946 

21 

21  16  19.25 

9.0558 

16  45    3.9 

6.*>09 

22 

19  36    2.15 

9J9081 

20  18  31.3 

9.348 

22 

21  18  22.50 

9.a'^ 

16  38  31.1 

6.582 

23 

19  38  14.55 

9.9059 

20  16    7.3 

9.450 

23 

21  20  25.55 

9.0499 

16  31  54.0 

1      6.6:^5 

24 

19  40  26.78 

9.9093 

8.20  13  37.3 

9.551 

24 

21  22  28.40 

9.0459 

S.16  25  12.5 

'      6.T97 

20 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  AieeDBiou. 


DIff. 
for  1  m. 


DedlnatioQ. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


FRIDAY  17. 


b     m 

21  22 
21  24 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 
21  38 
21  40 
21  42 
21  44 
21  46 
21  48 
21  50 
21  52 
21  54 
21  56 

21  58 

22  0 


22 
22 
22 
22 


2 
4 
6 

8 


28.40 

8 

S.0459 

31.05 

9J>4S6 

33.51 

9.0393 

35.77 

9.0960 

37.83 

9.0328 

39.70 

9.0996 

41.38 

9.0963 

42.86 

9.0931 

44.15 

9.0199 

45.25 

9.0167 

46.15 

9.0135 

46.86 

9.0103 

47.39 

9.0079 

47.73 

9.0041 

47.88 

9.0009 

47.84 

1.9978 

47.62 

1.9947 

47.21 

1.9917 

46.62 

1.9887 

45.85 

1.9857 

44.90 

1.98127 

43.77 

1.9797 

42.46 

1.9767 

40.98 

1.9738 

S.16  25 
16  18 
16  11 
16  4 
15  57 
15  50 
15  43 
15  36 
15  29 
15  21 
15  14 
15  7 
14  59 
14  51 
14  44 
14  36 
14  28 
14  21 
14  13 
14  5 
13  57 
13  49 
13  41 

S.13  32 


SATURDAY  18. 


12.5 
26.8 
3(5.8 
42.6 
44.2 
41.7 
35.1 
24.5 

9.9 
51.3 
28.8 

2.4 
32.2 
58.2 
20.4 
38.9 
53.8 

5.1 
12.7 
16.8 
17.4 
14.5 

8.2 
58.5 


0 

22  10 

1 

22  12 

2 

22  14 

3 

22  16 

4 

22  18 

5 

22  20 

6 

22  22 

7 

22  24 

8 

22  26 

9 

22  28 

10 

22  30 

11 

22  32 

12 

22  34 

13 

22  36 

14 

22  37 

15 

22  39 

16 

22  41 

17 

22  43 

18 

22  45 

19 

22  47 

20 

22  49 

21 

22  51 

22 

22  53 

23 

22  55 

24 

22  57 

39.32 
37.49 
35.48 
33.30 
30.96 
28.45 
25.77 
22.93 
19.92 
16.75 
13.43 
9.94 
6.30 
2.50 
58.55 
54.45 
50.20 
45.80 
41J25 
36.56 
31.73 
26.75 
21.64 
16.39 
11.01 


iJBrm 

1.9680 
1.9651 
1.9G93 
1.9595 
1.9567 
1.9539 
1.9519 
1.9485 
1.9459 
1.9439 
1.9406 
1.9380 
1.9354 
1.9329 
1.9304 
1.9279 
1.9954 
1.9930 
1.9907 
1.9183 
1.9159 
1.9136 
1.9114 
1.9092 


s. 


13  24 
13  16 
13  8 
12  59 
12  51 
12  42 
12  34 
12  25 
12  17 


12 
11 


8 
59 


11  50 
11  42 
11  33 
11  24 


11 
11 


15 

6 


10  57 
10  48 
10  38 
10  29 
10  20 
10  11 
10  1 
9  52 


45.4 

29.0 

9.4 
46.6 
20.6 
51.5 
19.2 
43.9 

5.5 
24.2 
40.0 
52.9 

2.9 
10.1 
14.5 
16.2 
15.3 
11.7 

5.5 
56.7 
45.4 
31.6 
15.4 
5G.8 
35.8| 


6.798 
6.868 
6.938 
7.007 
7.076 
7.143 
7J210 
7.976 
7.349 
7.407 
7.479 
7.535 
7.598 
7.660 
7.729 
7.783 
7.843 
7.909 
7.961 
8.019 
8.077 
8.134 
6.190 


8.945 
8.300 
8.354 
8.407 
8.460 
8.512 
8.563 
8.613 
8.663 
8.719 
8.761 
8.809 
8.856 
8.903 
8.948 
8.993 
9.036 
9.082 
9.195 
9.167 
9.909 
9J250 
9J290 
9.330 
9J)69 


I 
Hoar.  Right  Ascension. 


Diir. 

for  1  m. 


DeclinotioD. 


Dilf. 
for  I  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  19. 


h  m 

22  57 

22  59 

23  0 


23 
23 
23 
23 


2 

4 
6 
8 


23  10 
23  12 
23  14 
23  16 
23  18 
23  19 
23  21 
23  23 
23  25 
23  27 
23  29 
23  31 
23  33 
23  34 
23  36 
23  38 
23  40 


11.01 
5.50 
59.85 
54.07 
48.17 
42.14 
35.99 
29.72 
23.a3 
16.83 
10.21 
3.48 
56.64 
49.69 
42.64 
35.48 
28.22 
20.86 
13.41 
5.86 
58.22 
50.49 
42.67 
34.77 


.9092  S. 

.9070 

.9048 

.9027 

.9006 

.8985 

.8965 

.8945 

.8996J 

.8907 

.88801 

.8869' 

.8851 

.88331 

.8815; 

.8798! 

.8782! 

.87661 

-8750! 

.8734 

.8719 

.8704 

.8690 

.8676  S. 


I 


o  I 

9  52 
9  43 
9  33 
924 
9  14 
9  5 
8  55 
8  46 
8  36 
8  26 
8  17 
7 
57 
47 
37 
28 
18 
8 
58 
48 
38 
28 
18 
8 


// 


8 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 


35.8 
12.5 
46.9 
19.1 
49.1 
16.9 
42.6 

6.2 
27.8 
47.4: 

5.0 
20.7i 
34.4 
46.3 
565 

4.9 
11.5: 
16.5 
19.8 
21.5 
21.7 
20.3 
17.4 
13.1 


MONDAY  20. 


23  42 
23  44 
23  46 
23  48 
23  49 
23  51 
23  53 
23  55 
23  57 
23  59 
0  1 
0  2 


0 
0 
0 


4 

6 

8 


0  10 
0  12 
0  14 
0  15 
0  17 
0  19 
0  21 
0  23 
0  25 
0  26 


26.78 
18.71 
10.57 

2.35 
54.05 
45.68 
37.25 
28.75 
20.19 
11.56 

2.87 
54.12 
45.32 
36-47 
27.57 
18.62 

9.63 

0.59 
51.52 
42.41 
33.27 
24.10 
14.89 

5.G5 
56.39 


.8649 
.8636 
.8683 
.8311 
.8600 
.8589 
.8578 
.8567 
.8557 
.8547 
.8538 
.8599 
.8391 
.8513 
.8505 
.8498 
.8491 

.8479 
.8473 
.8468 
.8463 
.8458 
.8455 


s. 


5  58  7.31 

5  48  0.1 

5  37  51.7 

5  27  42.0 

5  17  31.0 

5  7  18.8 

4  57  5.4 

4  46  50.9 

4  36  35.2 

4  26  18.5 

4  16  0.8 

4  5  42.1 

3  55  22.4 
3  45  1.8 


3 
3 
3 
3 
2 
2 
2 
2 
2 


34 
24 
13 
3 
53 
42 
32 
21 
11 


40.4 
18.2 
55.1 
31.3 
6.7 
41.5 
15.6 
49.1 
22.1 


9.360 
9.408 
9.445 
9.489 
9.518 
9.554 
9.589 
9.GS3 
9.657 
9.690 
9.793 
9.755 
9.786 
9.816 
9.846 
9.875 
9.903 
9.931 
9.958 
9.964 
10.010 
10UI36 
1CM)60 
10^)64 


;s. 


2  0  54.6 

1  50  26.5 


10.107 
10.130 
10.159 
10.173 
10.193 
10.913 
10Ja33 
10.2S9 
10.270 
10JH7 
103H 
10.390 
10.335 
10.350 
10J64 
10.378 
10.391 
10.403 
10.415 
10.496 
10.436 
10.446 
10.455 
10.463 
10.471 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Rigbt  AacenBion. 

D!if. 
for  J  m. 

Declination. 

Diir. 

fur  1  m. 

Hour. 

Ri|^t  A«ceiudon. 

Diff. 

for  1  m. 

Declination. 

Diff. 
for  1  m. 

TU] 

ESDA^ 

Y  21. 

THURSDAY  23. 

h     m      ■ 

8 

O         1          It 

// 

h     m      « 

8 

0         /         // 

II 

0 

0  26  56^ 

1.64&5 

S.  1  50  26.5 

10.471 

0 

1  55  53.55 

1.8775 

N.  6  29    7.9 

10.100 

1 

0  28  47.11 

l.a4&9 

1  39  58.0 

10.478 

1 

1  57  46.25 

1.8799 

6  39  13.2 

10.076 

2 

0  30  37.81 

1.8449 

1  29  29.1 

10.485 

2 

1  59  39.06 

1.881(J 

6  49  17.0 

10.059 

3 

0  32  28.49 

1.8446 

1  18  59.8 

10.491 

3 

2    1  31.97 

10^898 

6  59  19.4 

lOJffl 

4 

0  34  19.16 

A.Ol44 

1    8  30.2 

10.496 

4 

2    3  24.99 

1.8846 

7    9  20.3 

10.009 

5 

0  36    9.81 

1.6449 

0  58    0.3 

10.500 

5 

2    5  18.12 

IJISVSt 

7  19  19.6 

9.976 

6 

0  38    0.46 

1.8441 

0  47  30.2 

10.504 

6 

2    7  11.37 

1.8884 

7  29  17.4 

0.949 

7 

0  39  51.10 

1.8440 

0  36  59.8 

10.508 

7 

2    9    4.73 

1.8904 

7  39  13.5 

9.999 

8 

0  41  41.74 

1.8439 

0  26  29.2 

10.511 

8 

2  10  58J22 

1.8994 

7  49    8.0 

9.894 

9 

043  32.37 

1.8439 

0  15  58.5 

10.513 

9 

2  12  51.83 

1.8045 

7  59    0.8 

9.865 

10 

0  45  23.01 

1.8440 

S.  0    5  27.7 

10.514 

10 

2  14  45.56 

1.8966 

8    8  51.8 

9.835 

11 

0  47  13.65 

1.8441 

N.  0    5    3.2 

10.515 

11 

2  16  39.42 

1.8988 

8  18  41.0 

9.805 

12 

0  49    4.30 

1.84^ 

0  15  34.1 

10.515 

12 

2  18  33.42 

1.9010 

8  28  28.4 

9.774 

13 

0  50  54.96 

1.8444 

0  26    5.0 

10.515 

13 

2  20  27.55 

1.9099 

8  38  13.9 

9.743 

14 

0  52  45.63 

1.8446 

0  36  35.9 

10.514 

14 

2  22  21.81 

1.9055 

8  47  57.6 

9.711 

15 

0  54  36.31 

1.8448 

0  47    6.7 

10.519 

15 

2  24  16.21 

1.9078 

8  57  39.3 

9.678 

16 

0  56  27.01 

1.8450 

0  57  37.4 

10.510 

16 

2  26  10.74 

1J)101 

9    7  19.0 

9.645 

17 

0  58  17.72 

1.8453 

1    8    7.9 

10J507 

17 

2  28    5.42 

1.9195 

9  16  56.7 

9.619 

18 

1    0    8.45 

1.8457 

1  18  38.2 

10.503 

18 

2  30    0.24 

1.9149 

9  26  32.4 

9.577 

19 

1    1  59.21 

1.8462 

1  29    8.3 

10.499 

19 

2  31  55.21 

1.9174 

9  36    5.9 

9.541 

20 

1    3  50.00 

1.8467 

1  39  38.1 

10.494 

20 

2  33  50.33 

1.9199 

9  45  37.3 

9.505 

21 

1    5  40.82 

1.8479 

1  50    7.6 

10.489 

21 

2  35  45.60 

1M& 

9  55    6.5 

9.468 

22 

1    7  31.67 

1.8477 

2    0  36.8 

10.483 

22 

2  37  41.03 

1.9951 

10    4  33.4 

9.430 

23 

1    9  22.55. 

wed: 

1.8483 

NESD 

N.  2  11    5.6 
AY  22. 

10.476 

23 

2  39  36.61 
Fl 

1.9977 

IIDAY 

N.10  13  58.0 
24. 

9.399 

0 

1  11  13.47 

1.8490 

N.  2  21  33.9 

10.469 

0 

2  41  32.35 

1.9303 

N.IO  23  20.4 

9.353 

1 

1  13    4.43 

1.8497 

2  32    1.8 

10.461 

1 

2  43  28.25 

1.9330 

10  32  40.4 

9.313 

2 

1  14  55.43 

1.8504 

2  42  29.2 

10.459 

2 

2  45  24.31 

1.9358 

10  41  58.0 

9.973 

3 

1  16  46.48 

1.8519 

2  52  56.0 

10.443 

3 

2  47  20.54 

1.9386 

10  51  13.1 

9.939 

4 

1  18  37.58 

1.8590 

3    3  22.3 

10.433 

4 

2  49  16.94 

1.9414 

11    0  25.8 

9.190 

5 

1  20  28.73 

1.8599 

3  13  48.0 

10.493 

5 

2  51  13.51 

1.9443 

11    9  35.9 

9.148 

6 

1  22  19.93 

1.8538 

3  24  13.0 

10.411 

6 

2  53  10.26 

1.9479 

11  18  43.5 

9.105 

7 

1  24  11.19 

1.8548 

3  34  37.3 

10.399 

7 

2  55    7.18 

1.9509 

11  27  48.5 

9.061 

8 

1  26    2.50 

1.8558 

3  45    0.9 

10.386 

8 

2  57    4.28 

1.9531 

11  36  50J8 

9.016 

9 

1  27  53.87 

1.8568 

3  55  23.7 

10J73 

9 

2  59    1.56 

1.9561 

11  45  50.4 

8.971 

10 

1  29  45.31 

1.8579 

4    5  45.7 

10.160 

10 

3    0  59.01 

1.9591 

11  54  47.3 

8.«» 

11 

1  31  36.82 

1JS6Q0 

4  16    6.9 

10.346 

11 

3    2  56.65 

1.9699 

12    3  41.4 

8.879 

12 

1  33  28.39 

1.6609 

4  26  27.2 

10.331 

12 

3    4  54.47 

1.9653 

12  12  32.8 

8.831 

13 

1  a5  20.04 

1.8614 

4  36  46.6 

10.315 

13 

3    6  52.48 

1.9684 

12  21  21.3 

8.783 

14 

1  37  11.76 

1.8696 

4  47    5.0 

10.999 

14 

3    8  50.68 

1.9716 

12  30    6.8 

8.734 

15 

1  39    3.56 

1.8639 

4  57  22.4 

10.989 

15 

3  10  49.07 

1.9748 

12  38  49.4 

8.685 

16 

1  40  55.43 

1.8659 

5    7  38.8 

10J264 

16 

3  12  47.66 

1.9781 

12  47  29.0 

8.634 

17 

1  42  47.38 

1.8665 

5  17  54.1 

10>I6 

17 

3  14  46.45 

1.9814 

12  56    5.5 

8.583 

18 

1  44  39.41 

1.8679 

5  28    8.3 

10.997 

18 

3  16  45.43 

1.9847 

13    4  39.0 

8.539 

19 

1  46  31.53 

1.8694 

5  38  21.3 

10.908 

19 

3  18  44.61 

1.9881 

13  13    9.4 

8.480 

20 

1  48  23.74 

1.8710 

5  48  33.2 

10.188 

20 

3  20  44.00 

1.9014 

13  21  36.6 

8,497 

21 

1  50  16.05 

1.8726 

5  58  4:^.8 

10.167 

21 

3  22  43.59 

1      1.9948 

13  30    0.6 

8J73 

22 

1  52    8.45 

1.8749 

6    8  53.2 

10.145 

22 

3  24  43.38 

1.9983 

13  38  21.3 

8.318 

23 

1  54    0.95 

1.8758 

6  19    1.2 

10.193 

23 

3  26  43.38 

9.0018 

13  46  38.7 

8.963 

24 

1  55  53.55 

1.8775 

N.  6  29    7.9 

10.100 

24 

3  28  43.60 

!      9.005:) 

N.13  54  52.8 

8J206 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Huur. 

Right  Aioenition. 

Diff. 
for  1  m. 

Declination. 

DiflF. 
for  Im. 

Boar. 

Right  Anoeiuion. 

DiflF. 
for  Im. 

Declination. 

Diff. 

for  1  m. 

SATURDAY  25. 

MONDAY  27. 

h     m     8 

8 

O          /          // 

1       " 

h     m      8 

8 

1                0        t         It 

// 

0 

3  28  43.60 

S.0053 

N.13  54  52.8 

-     8.306 

0 

5    9  28.32 

3.1980 

'  N.19    9  45.5 

4U}16 

1 

3  30  44.03 

S.0089 

14    3    3.5 

8.149 

1 

5  11  40.33 

3.303:{ 

19  14  19.7 

4.523 

2 

3  32  44.67 

3.0125 

14  11  10.7 

8.093 

2 

5  13  52.59 

9J3065 

19  18  48.2 

4.438 

3 

3  34  45.53 

9.016] 

14  19  14.5 

8.034 

3 

5  16    5.11 

3.3107 

19  23  11.1 

4Ja33 

4 

3  36  46.60 

S.0197 

14  27  14.8 

7.975 

4 

5  18  17.87 

3.3149 

19  27  28.2 

4J237 

5 

3  38  47.89 

3.0333 

14  35  11.5 

7.915 

5 

5  20  30.88 

8.3190 

19  31  39.5 

4.140 

6 

3  40  49.39 

3.0370 

14  43    4.6 

7.854 

6 

5  22  44.15 

Qj!im 

19  35  45.0 

4Jm 

7 

3  42  51.12 

8.0307 

14  50  54.0 

7.793 

7 

5  24  57.67 

3.8373 

19  39  44.6 

3.944 

8 

3  44  53.07 

3.0344 

14  58  39.8 

7.731 

8 

5  27  11.43 

3.3315 

19  43  38.3 

3.843 

9 

3  46  55.25 

3.0383 

15    6  21.8 

7.668 

9 

5  29  25.44 

3.8356 

19  47  26.0 

3.746 

10 

3  48  57.66 

3.0430 

15  14    OJO 

7.604 

10 

5  31  a9.70 

3.3397 

19  51    7.8 

3.645 

11 

3  51    0.30 

3.0459 

15  21  34.3 

7.540 

11 

5  33  54M 

3JM37 

19  54  43.5 

3.543 

12 

3  53    3.17 

3.0498 

15  29    4.8 

7.475 

12 

5  36    8.94 

8J3478 

19  58  13.0 

3.441 

13 

3  55    6.27 

9.0537 

15  36  31.3 

7.409 

13 

5  38  23.93 

3.8518 

20    1  36.4 

3JU» 

14 

3  57    9.61 

3.0575 

15  43  53.9 

7.343 

14 

5  40  39.16 

9.3559 

20    4  53.7 

3J)B5 

15 

3  59  13.18 

3.0613 

15  51  12.5 

7.376 

15 

5  42  54.63 

3.3599 

20    8    4.7 

3.131 

16 

4    1  16.97 

3.0653 

15  58  27.0 

7.307 

]6 

5  45  10.35 

3.3639 

20  11    9.4 

3.036 

17 

4    3  21.00 

3.0601 

16    5  37.4 

7.138 

17 

5  47  26.31 

3J»79 

20  14    7.8 

2.931 

18 

4    5  25.26 

3.0731 

16  12  43.6 

7.068 

18 

5  49  42.50 

8.3719 

20  16  59.9 

3.815 

19 

4    7  29.76 

3.0771 

16  19  45.6 

6.998 

19 

5  51  58.93 

8.3758 

20  19  45.6 

9.706 

20 

4    9  34.51 

3.0811 

16  26  43.4 

6.937 

20 

5  54  15.60 

3J3797 

20  22  24.8 

8.600 

21 

4  11  39.50 

3.0853 

16  33  36.9 

60^5 

21 

5  56  32.50 

aj»35 

20  24  57.5 

8.499 

22 

4  13  44.74 

3.0893 

16  40  26.0 

6.782 

22 

5  58  49.62 

3.3874 

20  27  23.8 

S.38J 

23 

4  15  50.22 

SU 

3U)934 

NDAY 

N.16  47  10.7 
26. 

6.708 

23 

6    1    64)8 
TU 

3.3913 

ESDA 

N.20  29  43.5 
Y  28. 

9.8;3 

0 

4  17  55.95 

3.0075 

N.16  53  51.0 

6.634 

0 

6    3  24.56 

3J9950 

NJK)  31  56.51 

2.163 

1 

4  20    1.92 

3.1016 

17    0  26.8 

6.559 

1 

6    5  42.37 

3.8988 

20  34    2.9 

9.053 

2 

4  22    8.14 

3.1057 

17    6  58.1 

6.483 

2 

6    e    0.41 

8J)0S5 

20  36    2.7 

1.940 

3 

4  24  14.60 

3.1097 

17  13  24.8 

6.407 

3 

6  10  18.67 

3.3063 

20  37  55.8 

1.838 

4 

4  26  21.31 

3.1138 

17  19  46.9 

6.339 

4 

6  12  37.15 

2.3098 

20  39  42.1 

1.715 

5 

4  28  28.26 

3.1179 

17  26    4.3 

6.351 

5 

6  14  55.84 

3.3133 

20  41  21.6 

1.608 

6 

4  30  35.46 

3.1230 

17  32  17.0 

6.173 

6 

6  17  14.75 

3.3169 

20  42  54.3 

1.488 

7 

4  32  42.91 

3.13G3 

17  38  24.9 

6.093 

7 

6  19  33.87 

3«3305 

20  44  20.1 

1.373 

8 

4  34  50.61 

3.1304 

17  44  28.1 

6.011 

8 

6  21  53J21 

3.3340 

20  45  39.0 

1J358 

9 

4  36  58.57 

3.1347 

17  50  26.4 

5.930 

9 

6  24  12.76 

3.3375 

20  46  51.0 

l.]«l 

10 

4  39    6.78 

3.1389 

17  56  19.7 

5.848 

10 

6  26  32.51 

3.3309 

20  47  56.0 

IJO^ 

11 

4  41  15.25 

3.1433 

18    2    8.1 

5.765 

11 

6  28  52.47 

8.3343 

20  48  54.0 

0.908 

12 

4  43  23.97 

3.1474 

18    7  51.5 

5.681 

12 

6  31  12.63 

3.3377 

20  49  44.9 

0.700 

13 

4  45  32.94 

8.1517 

18  13  29.8 

5.597 

13 

6  33  32.99 

3.3410 

20  50  28.7 

0.673 

14 

4  47  42.17 

3.1559 

18  19    3.1 

5.513 

14 

6  35  53.55 

8.3443 

20  51    5.5 

0J*53 

15 

4  49  51.65 

3.1600 

18  24  31.3 

5.426 

15 

6  38  14.30 

8.3474 

20  51  35.1 

0.434 

16 

4  52    1.37 

3.1643 

18  29  54.2 

5.339 

16 

6  40  35.24 

3.3506 

20  51  57.6 

0.314 

17 

4  54  11.35 

3.1684 

18  35  11.9 

5.351 

17 

6  42  56.37 

8.3537 

20  52  12.9 

0.194 

18 

4  56  21.58 

3.1726 

18  40  24.3 

5.163 

18 

6  45  17.69 

8.3568 

20  52  20.9 

0.07^ 

19 

4  58  32.07 

8.1769 

18  45  31.4 

5.074 

19 

6  47  39.19 

3.3599 

20  52  21.7 

04)48 

20 

5    0  42.81 

3.1811 

18  50  33.2 

4.984 

20 

6  50    0.88 

3.3639 

20  52  15.2 

0.170 

21 

5    2  53.81 

3.1854 

18  55  29.6 

4.893 

21 

6  52  22.74 

3.3658 

20  52    1.4 

OJ399 

22 

5    5    5.06 

3.1896 

19    0  20.4 

4.801 

22 

6  54  44.78 

3.3687 

20  51  40J2 

0.414 

23 

5    7  16.56 

3.1938 

19    5    5.7 

4.709 

23 

6  57    6.99 

3.3715 

20  51  11.7 

0.537 

24 

5    9  28.32 

3.1980 

N.19    9  45.5 

4.616 

24 

6  59  29.36 

3.3743 

NJW  50  35.7 

0.660 
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GREENWICH  MEAN  TIME. 

* 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Right  AaoeniioiL 

Diff. 
for  1  m. 

Dedinntion. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  I  ra. 

wed: 

NESD. 

A.Y  29. 

THURSDAY  30. 

h    m      B 

1 

O         /          // 

// 

h    m      a 

B          1             0/1/ 

// 

0 

6  59  29.36 

9J743 

N.20  50  35.7 

0.660 

0 

7  57    8.75 

9.4250;  N.19  58  25.5 

3.708 

1 

7    1  51.90 

SJ771 

20  49  52.3 

0.784 

1 

7  59  34.29 

9.4964      19  54  39.2 

3,837 

2 

7    4  14.61 

9.379?) 

20  49    1.6 

0.908 

2 

8    1  59.92 

9.4977 

19  50  45.1 

3.965 

3 

7    6  37.48 

9.3894 

20  48    3.4 

1.033 

3 

8    4  25.62 

9.4990 

19  46  43.3 

4.094 

4 

7    9    0.50 

9.3850 

20  46  57.7 

1.158 

4 

8    6  51.40 

9.4309        19  42  33.8 

4.993 

5 

7  11  23.68 

9.3875 

20  45  44.5 

1J983 

5 

8    9  17.25 

9.4314      19  38  16.5 

4.359 

6 

7  13  47.00 

9.3900 

20  44  23.7 

1.409 

6 

8  11  43.17 

9.4395'       19  33  51.5 

4.480 

7 

7  16  10.47 

9.3094 

20  42  55.4 

1.535 

7 

8  14    9.15 

9.4336        19  29  18.8 

4.60P 

8 

7  18  34.09 

9J&48 

20  41  19.5 

1.661 

8 

8  16  35J20 

9.4346'      19  24  38.4 

4.737 

9 

7  20  57.85 

9.3971 

20  39  36.0 

1.788 

9 

8  19    1.30 

9.4355        19  19  50.3 

4.866 

10 

7  23  21.74 

9.3093 

20  37  45.0 

1.914 

10 

8  21  27.46 

9.4364        19  14  54.5 

4.994 

11 

7  25  45.77 

9.4015 

20  35  46.4 

9.041 

11 

8  23  53.67 

9.4373        19     9  51.1 

5.191 

12 

7  28    9.92 

9.4036 

'     20  33  40.1 

9.168 

12 

8  26  19.93 

9.4381        19     4  40.0 

5J949 

13 

7  30  34^20 

9.4067 

20  31  26.2 

9J396 

13 

8  28  46.23 

9.4388,       18  59  21.2 

5.377 

14 

7  32  58.61 

9.4078 

20  29    4.6 

9.^4 

14 

8  31  12.58 

9.4395!     28  53  54.8 

5.504 

15 

7  35  23.14 

9.4098 

20  26  35.3 

9.5S9 

15 

8  33  38.97 

9.4401'     18  48  20.8 

5.630 

16 

7  37  47.79 

9.4117 

20  23  58.4 

9.680 

16 

8  36    5.39 

9.4407;     18  42  39.2 

5.757 

17 

7  40  12.55 

9.4136 

20  21  13.8 

9.808 

17 

8  38  31.85 

9.4419;     18  36  50.0 

5.883 

18 

7  42  37.42 

9.4154 

20  18  21.4 

9.936 

18 

8  40  58.33 

9.4416      18  30  53.2 

6.009 

19 

7  45    2.39 

9.4171 

20  15  21.3 

3.065 

19 

8  43  24.84 

9.4490      18  24  48.9 

6.135 

20 

7  47  27.47 

9.4188 

20  12  13.6 

3.193 

20 

8  45  51.37 

9.4494        18   18  37.0 

6JM0 

21 

7  49  52.65 

9.4904 

20    8  58.2 

3.399 

21 

8  48  17.92 

9.4497        18   12   17.6 

6.385 

22 

7  52  17.92 

9.4390 

20    5  35.0 

3.450 

22 

8  50  44.49 

9.4430      18     5  50.8 

6.510 

23 

7  54  43.29 

9.4936 

20    2    4.1 

3.579 

23 

8  53  11.08 

9.4439       17  59  16.5 

6.634 

24 

7  57    8.75 

9.49S0 

N.19  58  25.5 

3.708 

24 

8  55  37.68 

9.4434  N.17  52  34.7 

6.757 

PHASE 

S  OF  TH 

E  MOON, 

• 
3) 

New  ^ 
First  C 

toon.. 

d       h        m 

5  18      6.5 
12    9    23.5 

Quarter,    .     . 

>         •        •         • 

•     •     •     . 

0 

FullM 

.con.    . 

1         •        •        • 

•     •     •     •     ^ 

10    8     40.9 

<t 

Tiast  Quarter,     .     . 

1        •        •         • 

( 

28    9       9.9 

tf- 

Perige* 
Apoge 

p 

d       h 
G      8.4 

20    20.2 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

Star's  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

^1 

and 

Noon. 

of 

111*»- 

of 

Vlh. 

of 

IXh. 

of 

1^ 

1 

Position. 

DiiF. 

D\A 

DiflP. 

Diff. 

a  Arietifl 

W. 

O           /        '/ 

60  20  38 

S71S 

O           1        t' 

61  57    2 

2687 

O           /        /' 

63  34    0 

2662 

0              // 

65  11  31 

2638 

Jupiter 

W. 

44  10  41 

2537 

45  51    3 

2517 

47  31  53 

2497 

49  13  11 

9477 

Aldebarau 

w. 

27  10    6 

3511 

28  51    4 

'     2492 

30  32  29 

9473 

32  14  20 

3454 

Sun 

E. 

63  59  39 

S838 

62  26    1 

2819 

60  51  58 

2799 

59  17  29 

2779 

2 

a  Arieds 

W. 

73  27    5 

2585 

75    7  U 

2504 

76  48  52 

2483 

78  30  29 

9462 

Jupiter 

W. 

57  46  40 

9379 

59  30  45 

8359 

61  15  18 

2341 

63    0  18 

2382 

Aldebaron 

W. 

40  50  20 

2359 

42  34  5i3 

2341 

44  19  53 

2322 

46    5  20 

2304 

Sun 

E. 

51  18  28 

2680 

49  41  21 

9661 

48    3  49 

2642 

46  25  51 

9624 

3 

a  Arietin 

W. 

87    5  28 

2371 

■ 

88  49  45 

2353 

90  34  27 

3337 

92  19  32 

9322 

Jupiter 

W. 

71  52    1 

2233 

73  39  39 

2216 

75  27  43 

2900 

77  16  11 

2184 

Aldebnnm 

W. 

54  59    7 

2217 

56  47    9 

2200 

58  35  36 

2184 

60  24  27 

2169 

Sun 

E. 

38    9  46 

2535 

36  29  21 

2519 

34  48  34 

2503 

33    7  25 

9489 

7 

Sun 

W. 

18  13  57 

2335 

19  59    6 

2333 

21  44  18 

2332 

23  29  31 

8333 

Autares 

E. 

65  51  47 

2056 

63  59  40 

2062 

62    7  43 

2070 

60  15  58 

9079 

Saturn 

E. 

68  20  28 

2007 

66  27    3 

2012 

64  33  49 

2018 

62  40  43 

9085 

8 

Sun 

W. 

32  14  25 

2368 

33  58  54 

2371 

35  43  10 

2382 

37  27  11 

2399 

Antares 

E. 

51     1  17 

2141 

49  11  20 

2157 

47  21  47 

2174 

45  32  40 

2199 

Saturn 

E. 

53  18  13 

2069 

51  26  26 

2081 

49  34  57 

2092 

47  43  45 

9103 

a  Aquilm 

E. 

98    939 

8623 

96  31  15 

2628 

94  52  58 

2636 

93  14  52 

9646 

9 

SCN 

W. 

46    3    3 

2458 

47  45  16 

2472 

49  27    9 

2487 

51    8  41 

9509 

Saturn 

E. 

38  32  39 

2173 

36  43  31 

2188 

34  54  46 

9205 

33    6  26 

^tm 

a  Aquilie 

E. 

85    8  16 

2715 

83  31  56 

2735 

81  56    2 

2754 

80  20  34 

9775 

10 

Sun 

W. 

59  30  41 

2585 

61    9  56 

2604 

62  48  46 

2621 

64  27  12 

9638 

Venus 

W. 

27    4    1 

8718 

28  40  17 

9732 

30  16  15 

9745 

31  51  55 

9758 

Spica 

W. 

26    6  26 

8432 

27  49  15 

2432 

29  32    4 

2434 

31  14  50 

8438 

a  AquilaB 

E. 

72  30  46 

2903 

70  58  31 

2934 

69  26  55 

9965 

67  55  59 

9998 

Fomalhaut 

E. 

105  41  27 

8587 

104    0  51 

2539 

102  20  32 

9552 

100  40  31 

9566 

11 

Sun 

W. 

72  33  22 

S7S9 

74    9  24 

2747 

75  45    1 

2766 

77  20  14 

9783 

Spica 
Venus 

W. 

39  46  29 

8489 

41  28    8 

2493 

43    9  31 

2505 

44  50  37; 

9519 

W. 

39  45  33 

8835 

41  19  15 

2852 

42  52  36 

2869 

44  25  35 

9886 

Mars 

W. 

27  23  22 

2710 

28  59  48 

2720 

30  36    1 

8731 

32  12    Oj 

8749 

a  Aquil83 

E. 

60  32  26 

3196 

59    6  12 

3242 

57  40  52 

3990 

56  16  29! 

3343 

Foinalhnut 

E. 

92  25  27 

2643 

90  47  30 

2660 

89    9  56 

9676 

87  32  441 

9694 

a  Pegasi 

E. 

107  30  13 

2798 

105  55  43 

2809 

104  21  27 

9820 

102  47  25 

9831 

12 

Sun 

W. 

85  10  28 

9873 

86  43  22 

9891 

88  15  53 

2908 

89  48    2 

9995 

Spica 
Venus 

W. 

53  11  27 

2587 

54  50  40 

2601 

56  29  34 

2615 

58    8    8 

9629 

W. 

52    5    3 

2971 

53  35  52 

2988 

55    6  20 

30a5 

56  36  27 

3(B9 

Mars 

W. 

40    7  53 

2808 

41  42  10 

2822 

4:3  16    9 

2837 

44  49  49 

9t&2 

Fomalhaut 

E. 

79  32  45 

2786 

77  57  59 

2805 

76  23  38 

2825 

74  49  42 

9845 

a  Pegasi 

E. 

95    1  17 

2899 

93  28  57 

2913 

91  56  55 

2929 

90  25  13 

9945 

13 

Sun 

W. 

97  23  28 

3007 

98  53  32 

3023 

100  23  16 

3039 

101  52  41 

3054 

Spica 

W. 

66  16  14 

2698 

67  52  56 

2713 

6Ji  29  19 

2726 

71    5  24I 

87:{9 

Venus 

W. 

64    1  55 

3  02 

65  30    2 

3119 

66  57  4f) 

3134 

68  25  17 

3148 

Mars 

W. 

52  a3  29 

29^4 

54    5  18 

2938 

55  36  49 

2951 

57    8    3 
62  34    6 

2965 

Fomalliaut 

E. 

67    6  35 

2949 

65  35  18 

2970 

64    4  28 

2993 

3017 

a  Pegasi 

E. 

82  51  45 

3027 

81  22    6 

3046 

79  52  50 

3064 

7S  23  56 

9082 

XIV. 
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GREEIJWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


O 

o  e  y 


8 


10 


11 


12 


13 


6tar'8  Name 

and 

Position. 


a  Arietis  W. 

Jupiter  W. 

Aldeboran  W. 

Sun  E. 

a  Arietis  W. 

Jupiter  W. 

I  Alciebaran  W. 

1    gUxN  E. 


a  Arietis  W. 

Jupiter  W. 

Aldebnran  W. 

Sun  E. 

Sun  W. 

Antares  E. 

Saturn  E. 

Sun  W. 

Autares  E. 

Saturn  E. 

a  Aquilae  E. 

Sun  W. 

Saturn  E. 

a  Aquilffi  E. 


Midnight. 


Sun 

W. 

Venus 

W. 

Spica 

w. 

a  Aquilse 

E. 

Fomalhaut 

K. 

Sun 

W. 

Spica 

W. 

Venus 

W. 

Mars 

W. 

a  Aquilse 

E. 

Fomalhaut 

E. 

a  Pegasi 

E. 

Sun 

W. 

Spica 

W. 

Venus 

W. 

Mars 

W. 

Fomalhaut 

E. 

a  Pegasi 

E. 

Sun 

W. 

Spica 

W. 

Venus 

W. 

Mars 

W. 

Fomalhaut 

E. 

a  Pegasi 

E. 

66  49  35 
50  54  57 
33  56  38 

57  42  a3 

80  12  35 
64  45  46 
47  51  13 

44  47  28 

94  4  59 
79  5  3 
62  13  41 
31  25  56 

25  14  43 

58  24  27 

60  47  48 

39  10  57 
43  44  0 

45  52  51 
91  36  59 

52  49  50 

31  18  31 
78  45  33 

66  5  15 
33  27  18 

32  57  31 
66  25  44 
99  0  49 


78  55  4 

46  31  24 

45  58  12 
33  47  44 
54  53  7 
85  55  56 

101  13  38 

91  19  49 
59  46  23 
58  6  13 

46  23  10 


p.  L. 

of 
Diff. 


2614 
3457 
9435 
9759 

9443 
8304 
S387 
9604 

9306 
9169 
9154 
9475 

9336 
9090 
9039 

9404 
9912 
9116 
9657 

9519 
9939 
9798 

9657 
9772 
9443 
3034 
9580 

9801 
9533 
3903 
9754 
3398 
9712 
9644 

9942 
9643 
3038 
9866 


73  16  12 

9865 

88  53  51 

2961 

103  21  47 

3069 

72  41  12 

2753 

69  52  28 

3163 

58  38  59 

2979 

61    4  14 

3040 

76  55  24 

3101 1 

XVh. 


P.  L. 

of 
Diflr. 


68  28  ll;  SS91 

52  37   111  9437 

35  39  23  9416 

56     7   11  9739 

81   55     9  9494 

66  31  40!  9985 

49  37  32  9968 

43  8  39  9587 

95  50  47  9294 

80  54  18  9153 

64    3  18  9139 

29  44    7  9462 

26  59  50  9340 

56  33  12  9101 

58  55    4  9041 

40  54  26  9417 

41  55  50  9933 

44  2  17!  9130 
89  59  21  9669 

54  30  37  3535 

29  31      2  9358 

77   11     2  9899 

67  42  53  9675 

35    2  22  9788 

34  40     4  9459 

64  56  13  3079 

97  21  27  9596 

80  29  30  9890 

48   11   53  9545 

47  30  27  9990 

35  23  12  9766 

53  30  48  3455 

84  19  32  9730 

99  40     7  3857 

92  51   15  9958 

61  24   19  9657 

59  85  39  3055 

47  56  12  9880 

71   43     8  9865 

87  22  49  9977 

104  50  35  3084 

74  16  42  3765 

71   19  21  3178 

60     9  38  9993 

59  34  511  3064 

75  27  15  3119 


xvnih. 


p.  L. 

of 
Diir. 


70  7  18 
54  19  53 
37  22  35 
54  31  23 

83  38  9 

68  18  1 

51  24  18 

41  29  26 

97  36  55 
82  43  56 
65  53  18 
28  2  Ol 

28  44  51 
54  42  14 
57  2  33 

42  37  37 
40  8  11 
42  12  3 
88  22  0 

56  11  1 
27  44  0 
75  37  3 

69  20  7 
36  37  6 
36  22  25 
63  27  29 
95  42  26 

82  3  32 
49  52  3 
49  2  21 
36  58  24 

52  9  34 
82  43  32 
98  6  53 


94  22  20 
63  1  56 
61  4  44 
49  28  56 
70  10  30 
85  52  7 

106  19  4 
75  51  56 

72  45  56 
61  40  0 
58  5  57 

73  59  28 


9569 

9417 
2397 
2719 

2405 
3968 
2251 
2560 

2981 
9139 
9194 
9450 

9346 
9113 
9050 

9499 
9256 
9143 
9689 

9559 
3276 
9848 

9693 
9803 
9460 
3111 
9611 

9838 
9559 
9937 
9780 
3517 
9748 
9870 

9975 
9672 
3071 
2894 
2906 
9993 

3098 
9778 
3198 
3005 
3089 


XXlh. 


P.  U 

of 
Diff. 


71  46  56 

56  3  3 
39    6  14 

52  55    9 

85  21  36 
70    4  48 

53  11  30 

39  49  48 

99  23  22 
84  33  56 
67  43  40 
26  19  36 

30  29  43 
52  51  35 
55  10  16 

44  20  30 
38  21  6 

40  22  10 

86  44  58 

57  51  2 
25  57  25 
74  3  37 

70  56  56 
38  11  30 
38  4  34 
61  59  a3 
94  3  461 


83  37 
51  31 
50  33 
38  33 
50  49 
81  7 
96  33 


95  53  4  9991 

64  39  14  96% 

6283  29  3087 

51      1  22  2909 

68  38  19  2937 

84  21  46  3009 

107  47  16  3112 

77  26  531  2790 

74  12  14  3907 

63  10    6  3018 

56  37  34  3114 

313*»|  72  32   5j  3158 


9546 
2398 
2378 


2388 
2250 
2234 
2551 

9370 
9125 
2111 
2438 

3353 
2127 
9050 

9443 

2281 
2158 
9698 

9568 
3995 
9875 

9710 
9819 
9470 
3159 
9696 

9855 
9579 
2954 
9795 
3587 
9767 


11 

54 
53 
18 
29 
56 

56      9884 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

u 

Star's  Name 

P.  L. 

p.  L. 

p.  L. 

1 

1 

p.i^ 

^i 

and 

Noon. 

of 

lllb. 

of 

Vlh. 

of 

EXh. 

of 

5^ 

14 

PoBition. 

Dlff. 

DIff. 

Diff. 

Diff. 

Sun 

W. 

0          /        II 

109  15  11 

3196 

0          1        II 

110  42  49 

3140 

O          /        // 

112  10  10 

3153 

113  37  15 

1          ■     ' 
3166 

Spica 
Venus 

W. 

79    1  34 

9808 

80  35  59 

9815 

82  10    8 

9896 

83  44    2 

9638 

w. 

75  38  15 

3990 

77    4    0 

3934 

78  29  29 

3947 

79  64  43 

3960 

Mars 

w. 

64  39  56 

3031 

66    9  30 

3044 

67  38  48 

3056 

69    7  51 

3068 

Antares 

w. 

33  40  33 

9940 

35  12    1 

9939 

36  43  30 

9940 

38  14  58 

9949 

Saturn 

w. 

29  38  45 

9806 

31  13    5 

9817 

32  47  11 

2897 

34  21    4 

9838 

Fomalhaut 

E. 

55    9  42 

3149 

53  42  23 

3169 

52  15  37 

3198 

50  49  25 

3229 

a  Pegasi 

E. 

71    5    6 

3179 

69  38  32 

3199 

68  12  22 

3990 

66  46  37 

3943 

15 

Spica 
Venus 

W. 

91  29  56 

9801 

93    2  26 

9901 

94  34  43 

9911 

96    6  48 

9991 

W. 

86  57  10 

3390 

88  20  58 

3331 

89  44  34 

3343 

91    7  57 

3353 

Mars 

W. 

76  29  34 

3194 

77  57  14 

3134 

79  24  42 

3145 

80  51  57 

3154 

Antares 

W. 

45  51  24 

9961 

47  22  26 

9966 

48  53  21 

9971 

50  24  10 

9977 

Batum 

W. 

42    7    8 

9887 

43  39  43 

9898 

45  12    5 

9906 

46  44  16 

9915 

Fomalhaut 

E. 

43  48    4 

3408 

42  25  57 

3453 

41    4  40 

3499 

39  44  15 

3560 

a  Pepisi 

E. 

59  44  38 

3364 

58  21  40 

3391 

56  59  13 

3419 

55  37  18 

3449 

a  Aiietis 

E. 

101  57  51 

3018 

100  28    1 

3096 

98  58  21 

3034 

97  28  51 

3M3 

16 

Venus 

W. 

98    1  57 

3401 

99  24  12 

3409 

100  46  18 

3418 

102    8  14 

3426 

Mars 

W. 

88    5  24 

3199 

89  31  34 

3908 

90  57  34 

3916 

92  23  24 

3924 

Antares 

W. 

57  56  33 

3004 

59  26  41 

3009 

60  56  42 

3014 

62  26  37 

3090 

Saturn 

W. 

54  22  26 

9957 

55  53  33 

9964 

57  24  31 

9979 

58  55  19 

9978 

a  Pe^i 

B. 

48  56  41 

3695 

47  38  34 

3667 

46  21  12 

3719 

45    4  38 

3763 

a  Anetis 

E. 

90    3  53 

3083 

88  35  23 

3091 

87    7    2 

3099 

85  38  51 

3107 

Jupiter 

E. 

105  10    8 

9939 

103  38  30 

9939 

102    7    1 

9946 

100  35  41 

9954 

17 

Mars 

W. 

99  30  24 

3959 

100  55  24 

3965 

102  20  17 

3971 

103  45    2 

3977 

Antares 

W. 

69  54  35 

3044 

71  23  53 

3050 

72  53    4 

3054 

74  22  10 

3059 

Saturn 

W. 

66  27  15 

3010 

67  57  15 

3016 

69  27    8 

3099 

70  56  54 

3086 

a  Arietis 

E. 

78  20  19 

3145 

76  53    4 

3153 

75  25  58 

3161 

73  59    2 

3168 

Jupiter 

E. 

93    1    7 

9985 

91  30  35 

9990 

90    0  10 

9995 

88  29  51 

30O1 

18 

Antares 

W. 

81  46  20 

3079 

83  14  55 

3089 

84  43  27 

3085 

86  11  55 

3060 

Saturn 

W. 

78  24  13 

3050 

79  53  24 

3054 

81  22  30 

3058 

82  51  31 

3061 

a  Aquilee 

W. 

42  24  48 

4498 

43  28  42 

4499 

44  33  43 

4353 

45  39  47 

4990 

a  Arietis 

E. 

66  46  42 

3909 

65  20  43 

3916 

63  54  53 

3995 

62  29  14 

3934 

Jupiter 

E. 

80  59  49 

3093 

79  30    5 

309ri 

78    0  26 

3030 

76  30  51 

3034 

Aldebaran 

E. 

97  53  25 

3096 

96  23  44 

3089 

94  54    7 

3033 

93  24  35 

3037 

19 

Antares 

W. 

93  33  11 

3105 

95    1  15 

3107 

96  29  16 

3110 

97  57  14 

311S 

Saturn 

W. 

90  15  36 

3077 

91  44  14 

3079 

93  12  49 

3089 

94  41  21 

3064   1 

a  Aquilffi 

W. 

51  23    9 

4049 

52  34    0 

4015 

53  45  25 

3980 

54  57  24 

3948 

a  Arietis 

E. 

55  23  42 

3984 

53  59  12 

3995 

52  34  55 

3307 

51  10  52 

3319   . 

Jupiter 

E. 

69    4    0 

3050 

67  34  49 

3059 

66    5  40 

3064 

64  36  34 

3066   { 

Aldebaran 

E, 

85  57  59 

3059 

84  28  51 

3055 

82  59  46 

3057 

81  30  44 

3059 

20 

a  Aquilse 

W. 

61    4  23 

9897 

62  18  57 

3807 

63  33  52 

3790 

64  49    5 

9773 

a  Arietis 

E. 

44  14  39 

3400 

42  52  22 

3490 

41  30  28 

3449 

40    8  59 

3466 

Jupiter 

E. 

57  11  45 

3066 

55  42  54 

3068 

54  14    5 

3069 

52  45  17 

3070 

Aldebaran 

E. 

74    6    7 

3068 

72  37  18 

3069 

71    8  30 

3069 

69  39  43 

3070 

21 

a  Aquilffi 

W. 

71    9    4 

3708 

72  25  43 

3697 

73  42  33 

3687 

74  59  34 

3678 

Fomalhaut 

VN^. 

36  30  51 

3806 

37  45  47 

3756 

39    1  35 

3713 

40  18    8 

3676 

Jupiter 

K. 

45  21  37 

3074 

43  52  56 

3074 

42  24  15 

3075 

40  55  35 

3077 

Aldebaran 

E. 

62  16    0 

3079 

60  47  16 

307> 

59  18  32 

3079 

57  49  48 

[     3071 

XTI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Star*!  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

»i 

and 

Midnight. 

of 

XVh. 

of 

XVlUh. 

of 

XXIh. 

of 

14 

PoilUoii. 

v^ 

Diir. 

Diff. 

1 

Diir. 

D.flf. 

Suif 

W. 

0     1    II 
115    4    5 

3179 

116  30  39^    3199 

0        /       // 

117  56  58 

3904 

0    /    .;          1 

119  23    3,    3915    1 

Spica 
Venus 

W. 

85  17  41 

S848 

86  51    6    9860 

88  24  16 

9870 

89  57  13 

3881 

w. 

81  19  41 

3973 

82  44  25     3985 

84    8  54 

3997 

85  33    9 

3309 

Mars 

w. 

70  36  40 

3080 

72    5  14     3091 

73  33  34 

3109 

75    1  41 

3114 

Antares 

w. 

39  46  23 

9945 

41   17  45,     9948 

42  49    3 

99S9 

44  20  16 

9956 

Saturn 

w. 

35  54  43 

9648 

37  28    8     9858 

39    1  21 

9868 

40  34  21 

9878 

Fomalhaut 

E. 

49  23  50 

3961 

47  58  53|    3994 

46  34  34 

3330 

45  10  57 

3368 

a  Pegasi 

E. 

65  21  19 

3965 

63  56  27J     3988 

62  32    2 

3313 

61    8    5 

3338 

15 

Spica 

W, 

97  38  40 

9930 

99  10  21     9939 

100  41  50 

9948 

102  13    8 

9958 

Venus 

W 

92  31    8 

3363 

93  54    7 

3379 

95  16  55 

3369 

96  39  32 

3393 

Mars 

W, 

82  19    1 

3164 

83  45  53 

3173 

85  12  34 

3183 

86  39    4 

3191 

Antares 

W. 

51  54  52 

9983 

53  25  27l    9987 

54  55  56 

9993 

56  26  18     9998 

Saturn 

W. 

48  16  16 

9994 

49  48    5;    9933 

51  19  42 

9941 

52  51      9      9949 

Fomalliaut 

E. 

38  24  46 

3606 

37    6  18 

3668 

35  48  57 

3736 

34  32  48     3811 

a  Pepisi 
a  Arietis 

E. 

54  15  57 

3480 

52  55  11 

3514 

51  35    2 

3548 

50  15  31 

3586 

E. 

95  59  31 

3051 

94  30  21 

3060 

93    1  22 

3068 

91  32  33 

3075 

16 

Venus 

W. 

103  30    1 

3434 

104  51  39 

3443 

106  13    8 

3450 

107  34  28 

3458 

Mars 

W. 

93  49    5' 

3931 

95  14  37 

3938 

96  40    1 

9245 

98    5  17 

3953 

Antares 

W. 

63  56  251 

3095 

65  26    7 

3030 

66  55  42 

3035 

68  25  11 

3039 

Saturn 

W. 

60  25  59 

9985 

61  56  30     9999 

63  26  53 

9998 

64  57    8 

3005 

a  Anetis 

E. 

43  48  57 

3816 

42  34   11      3879 

41  20  23 

3935 

40    7  39 

4006 

E. 

84  10  50 

3114 

82  42  58     3193 

81  15  16 

3130 

79  47  43 

3138 

Jupiter 

E. 

99    430 

9961 

97  33  28 

9966 

96    233 

9973 

94  31  46 

9979 

17 

Mars 

W. 

105    9  40 

3983 

106  34  11 

3988 

107  58  36 

3994 

109  22  55 

3998 

Antares 

W. 

75  51  10 

3063 

77  20    5 

3067 

78  48  55 

3071 

80  17  40 

3075 

Saturn 

W. 

72  26  34 

3039 

73  56    7 

303» 

75  25  35 

3041 

76  54  57 

3046 

a  Arietis 

E. 

72  32  15 

3176 

71    5  37 

3164 

69  39    9 

3193 

68  12  51 

3900 

Jupiter 

E, 

86  59  39 

3005 

85  29  33 

3010 

83  59  33 

3014 

82  29  38 

3019 

18 

Antares 

W. 

87  40  18 

3099 

89    8  37 

3096 

90  36  52 

3099 

92    5    3 

3101 

Saturn 

W. 

84  20  28 

3065 

85  49  21 

3068 

87  18  10 

3071 

88  46  55 

3074 

a  Ac^^uilm 
a  Anetis 

W. 

46  46  49 

4933 

47  54  44 

4181 

49    3  28 

4134 

50  12  57 

4080 

fc. 

61    3  45 

3943 

59  38  27 

3953 

58  13  20 

3963 

56  48  25 

3973 

Jupiter 

E. 

75    1  21 

3038 

73  31  55 

3941 

72    2  33 

3044 

70  a3  15 

3047 

Aldebaran 

E. 

91  55    8 

3040 

90  25  45 

3043 

88  56  26 

3047 

87  27  11 

3049 

19 

Antares 

W. 

99  25    9 

3114 

100  53    1 

3117 

102  20  50 

3119 

103  48  36 

3191 

Saturn 

W. 

96    9  50 

3086 

97  38  17 

3088 

99    6  41 

3090 

100  35    3 

3091 

a  AquilsB 

W. 

56    9  55 

3919 

57  22  55 

3895 

58  36  20 

3870 

59  50  10 

3848 

a  Arietis 

E. 

49  47    3 

3333 

48  23  30 

3349 

47    0  15 

3364 

45  37  17 

3381 

Jupiter 
Aldebaran 

E. 

63    7  31 

3059 

61  38  31 

3060 

60    9  33 

3063 

58  40  38 

3065 

E. 

80    1  44 

3060 

78  32  46 

3063 

77    3  51 

3065 

75  34  58 

3066 

20 

a  AquilflB 

W. 

66    4  35 

3758 

e7  20  21 

3744 

68  36  22 

37J0 

69  52  371 

3719 

a  Arietis 

E. 

38  47  57 

3493 

37  27  25 

3594 

36    7  27 

3557 

34  48    6 

3594 

Jupiter 

E. 

51  16  31 

3071 

49  47  46 

3079 

48  19    2 

3073 

46  50  19 

3073 

Aldebaran 

E. 

68  10  57 

3071 

66  42  12 

3079 

65  13  28 

3079 

63  44  44 

3073 

21 

a  AquiliB 

W. 

76  16  44 

3670 

77  34    3 

3663 

78  51  30 

3655 

80    9    5 

3649 

Fomalhaut 

W. 

41  35  21 

3640 

42  53  12 

3608 

44  11  38 

3579 

45  30  35 

3553 

Jupiter 

E. 

39  26  57 

3077 

37  58  19 

30T7 

36  29  41 

3078 

35    1    4 

3078 

Aldebaran 

E. 

56  21    3 

3070 1    54  52  17 

3070 

53  23  31 

9069 

51  54  4:3 

3067 

2i 
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XVII 


GREENWICH  MEAN  TIME. 

» 

LUNAR  DISTANCES 

• 

of  the 
nth. 

Starts  Name 
and 

Noon. 

P.  L. 

of 

ll|h. 

P.  L. 

of 

Vlh. 

p.  L. 

of 

JXh. 

p.  L. 

of 

1^ 

21 

Position. 

Diff. 

Diff. 

Dlflf. 
3114 

Diff. 

Pollux 

E. 

0           1        II 

106  19  43 

3117 

O           /         // 

104  51  54 

3115 

O           /         " 

103  24    3 

O           /        // 

101  56  11 

3114 

22 

a  Aquilffi 

W. 

81  26  47 

3643 

82  44  35 

3637 

84    2  29 

3633 

85  20  28 

3038 

Fomnlhaut 

W. 

46  50    2 

3527 

48    9  56 

3505 

49  30  15 

3483 

50  50  58 

3464 

Jupiter 

E. 

33  32  28 

3079 

32    3  53 

3079 

30  35  18 

3080 

29    6  44 

3088 

Aldebaran 

E. 

50  25  53 

3065 

48  57    1 

3065 

47  28    8 

3063 

45  59  13 

3060 

Pollux 

E. 

94  36  31 

3107 

93    8  30 

3106 

91  40  26 

3103 

90  12  20 

3101 

23 

a  Aquilffi 

W. 

91  51  25 

3613 

93    9  45 

3611 

94  28    7 

3610 

95  46  31 

9610 

Fomalhaut 

W. 

57  39  33 

3383 

59    2    9 

3360 

60  25    1 

3355 

61  48    9 

3343 

a  PeffBsi 
Aldebamn 

W. 

44  18  49 

3838 

45  33  12 

3795 

46  48  19 

3756 

48    4    7 

3718 

E. 

38  33  54 

3047 

37    4  40 

3044 

35  35  22 

3041 

34    6    0 

3038 

Pollux 

E. 

82  51    7 

3088 

81  22  43 

3085 

79  54  15 

3083 

78  25  43 

3076 

24 

Fomolbaut 

W. 

68  47  16 

3285 

70  11  45 

3275 

71  36  26 

3364 

73    1  20 

3854 

a  Pegasi 

W. 

54  32    5 

3569 

55  51  13 

3544 

57  10  49 

3530 

58  30  51 

3498 

Pollux 

E. 

71    1  54 

3058 

69  32  53 

3054 

68    3  47 

3049 

66  34  35 

3044 

Regulus 

E. 

106  45  43 

3013 

105  15  46 

3007 

103  45  42 

3001 

102  15  31 

8995 

25 

Fomalhaut 

W. 

80    8  44 

3204 

81  34  48 

3194 

83    1    4 

3184 

84  27  32 

3175 

a  Pegasi 

W. 

65  16  54 

3399 

66  39  12 

3381 

68    1  50 

3364 

69  24  48 

3346  ' 

Pollux 

E. 

59    6  59 

3017 

57  37    7 

3010 

56    7    7 

3005 

54  37    0 

3999 

Regulus 

E. 

94  42  34 

9961 

93  11  32 

2953 

91  40  20 

9944 

90    8  57 

9936 

26 

Fomalhaut 

W. 

91  42  46 

3126 

93  10  24 

3116 

94  38  14 

3106 

96    6  16 

3006 

a  Pepisi 
a  Anetis 

W. 

76  24  20 

3269 

77  49    8 

3253 

79  14  14 

3339 

80  39  37 

3894 

W. 

32  55  48 

3427 

34  17  34 

3376 

35  40  18 

3339 

37    3  56 

3985 

Pollux 

E. 

47    4  31 

2968 

45  33  38 

2961 

44    2  36 

3055 

42  31  27 

3950 

Regulus 

E. 

82  29  16 

3889 

80  56  43 

2878 

79  23  56 

3868 

77  50  56 

8856 

Sun 

E. 

117  44  33 

3263 

116  19  38 

3251 

114  54  29 

3339 

113  29    6 

3896 

27 

a  Pegasi 

W. 

87  50  46 

3155 

89  17  49 

3142 

90  45    8 

3139 

92  12  43 

3116 

a  Arietis 

W. 

44  13  41 

3110 

45  41  39 

3080 

47  10  13 

3053 

48  39  22 

3094 

Jupiter 
Pollux 

W. 

27  39  28 

2812 

29  13  40 

2790 

30  48  13 

3779 

32  23    8 

9763 

E. 

34  54    6 

2929 

33  22  24 

2927 

31  50  39 

29^7 

30  18  55 

8931 

Regulus 

E. 

70    2    9 

2796 

68  27  36 

2783 

66  52  45 

3760 

65  17  37 

3756 

Sun 

E. 

106  18  24 

3160 

104  51  27 

3146 

103  24  13 

3133 

101  56  42 

3116 

28 

a  Arietis 

W. 

56  13  16 

2899 

57  45  36 

3876 

59  18  25 

8854 

60  51  43 

8631 

Jupiter 

W. 

40  23  11 

2680 

42    0  18 

3663 

43  37  47 

3646 

45  15  39 

8989 

Aldebaran 

W. 

22  54  39 

2686 

24  31  38 

3670 

26    8  58 

3654 

27  46  40 

8637 

Regidus 

E. 

57  17  17 

2682 

55  40  13 

3667 

54    2  49 

3653 

52  25    4 

8635 

Sun 

E. 

94  34  22 

3037 

93    4  55 

3021 

91  35    8 

3003 

90    4  59 

8986 

29 

a  Arietis 

W. 

68  45  25 

2733 

70  21  34 

3703 

71  58  11 

3688 

73  35  15 

8061 

Jupiter 

W. 

53  30  54 

2542 

55  11    9 

3534 

56  51  49 

3506 

58  32  54 

9488 

Aldebaran 

W. 

36    0  53 

Si552 

37  40  54 

3535 

39  21  19 

3517 

41    2    8 

9499 

Regulus 

E. 

44  10  48 

2553 

42  30  48 

3535 

40  50  24 

3518 

39    9  3G 

8508 

Sun 

E. 

82  28  44 

3806 

80  56  20 

3878 

79  23  33 

3859 

77  50  22 

8SO 

30 

a  Arietis 

W. 

81  47  24 

2563 

as  27  10 

3544 

85    7  22 

3585 

86  48    0 

8507 

Jupiter 

W. 

ePf    4  41 

8397 

68  48  20 

3379 

70  32  25 

3361 

72  16  56 

8343 

Aldebaran 

W. 

49  32  28 

3410 

51  15  48 

3393 

52  59  34 

3374 

54  43  46 

S356 

Regulus 

E. 

30  39  35 

3415 

28  56  21 

3397 

27  12  42 

3380 

25  28  38 

3964 

Sun 

E, 

69  58  25 

2747 

68  22  47 

2728 

66  46  44 

3709 

65  10  16 

9G90 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

3 

Slnr'a  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

U 

And 

Midnight. 

of 

XY^ 

of 

A-Vlllb. 

of 

XXP». 

of 

21 

Poaition. 

Diflf. 

Diff. 

Diff. 

Diff. 

Polhix 

K 

100  28  18 

3113 

O           1        If 

99    0  24 

3111 

o        ;       y/ 

97  32  28 

3110 

O         1       u 

96    4  30 

3109 

22 

a  Aquike 

W. 

86  38  32 

3SM 

87  56  40 

3621 

89  14  52 

3618 

9033    7 

3615 

Fomalliaut 

W. 

52  12    2 

3446 

53  33  27 

3429 

54  55  11 

3413 

56  17  13 

3397 

Jupiter 
Aldebaran 

E. 

27  38  12 

3083 

26    9  42 

3086 

24  41  15 

3089 

23  12  52 

3092 

E. 

44  30  15 

3059 

43    1  15 

3056 

41  32  11 

3053 

40    3    4 

3051 

PoUux 

E. 

88  44  11 

3008 

87  15  59 

3096 

85  47  45 

3094 

84  19  28 

3091 

23 

a  Aquilae 

W, 

97    4  55 

3609 

98  23  20 

3610 

99  41  44 

3610 

101    0    8 

3610 

Fomalhaut 

W. 

63  11  31 

turn 

64  35    7 

3319 

65  58  57 

3307 

67  23    0 

3296 

a  Peffasi 
Aldebaran 

W. 

49  20  35 

3684 

50  37  39 

3653 

51  55  16 

3623 

53  13  25 

3595 

E. 

32  36  34 

3034 

31    7    3 

3029 

29  37  26 

3025 

28    7  44 

3021 

Pollnir 

E. 

76  57    6 

3074 

75  28  25 

3071 

73  59  40 

3067 

72  30  50 

3062 

24 

Fomalhaut 

W. 

74  26  25 

3944 

75  51  42 

3234 

77  17  11 

3224 

78  42  52 

3214 

a  Pegasi 

W. 

59  51  17 

3477 

61  12    7 

3455 

62  33  21 

3436 

63  54  57 

3417 

Pollux 

E. 

65    5  17 

3039 

63  35  53 

3034 

^    6  22 

3028 

60  36  44 

3032 

Regulus 

E. 

100  45  12 

9989 

99  14  45 

2982 

97  44  10 

2976 

96  13  27 

2968 

25 

Fomalhaut 

W. 

85  54  11 

3165 

87  21    2 

3155 

88  48    5 

3145 

90  15  20 

3136 

a  Pegasi 

W. 

70  48    6 

3331 

72  11  42 

3314 

73  35  37 

3399 

74  59  50 

3384 

PoUux 

E. 

53    6  46 

S993 

51  36  24 

2986 

50    5  54 

2980 

48  35  16 

2974 

Regulus 

E. 

88  37  24 

2937 

87    5  40 

2918 

85  33  44 

9909 

84    1  36 

3899 

26 

Fomalhaut 

W. 

97  34  30 

3087 

99    2  56 

3078 

100  31  33 

3068 

102    0  22 

3058 

a  Peffasi 
a  Anetis 

W. 

82    5  18 

3210 

83  31  15 

3196 

84  57  29 

3183 

86  23  59 

3168 

W. 

38  28  25 

3245 

39  53  41 

3209 

41  19  40 

3173 

42  46  21 

3141 

Pollux 

E. 

41    0  11 

2945 

39  28  49 

2939 

37  57  20 

2935 

36  25  45 

2931 

Regulus 

E. 

76  17  41 

2845 

74  44  11 

2833 

73  10  26 

2891 

71  36  25 

2809 

Sun 

E. 

112    3  28 

3214 

110  37  36 

3201 

109  11  28 

3188 

107  45    4 

3174 

27 

a  Pe^i 

W. 

93  40  33 

3103 

95    8  39 

3090 

96  37    1 

3078 

98    5  38 

3066 

a  Anetis 

W. 

50    9    5 

2997 

51  39  21 

2973 

53  10    8 

2948 

54  41  26 

2993 

Jupiter 

W. 

33  58  25 

2746 

35  34    4 

2730 

37  10    4 

2713 

38  46  26 

9696 

Pollux 

E. 

28  47  15 

2935 

27  15  41 

2943 

25  44  17 

9954 

24  13    7 

2970 

Regulus 

E. 

63  42  11 

2741 

62    626 

2728 

60  30  23 

2713 

58  54    0 

9698 

Sun 

E. 

100  28  52 

3101 

99    043 

3086 

97  32  16 

3069 

96    3  29 

3053 

28 

a  Arietia 

W. 

62  25  31 

2809 

63  59  47 

2788 

65  34  31 

2766 

67    944 

9744 

Jupiter 

W. 

46  53  55 

2612 

48  32  34 

2594 

50  11  37 

2577 

51  51    4 

9560 

Aldebaran 

W. 

29  24  45 

2620 

31    3  13 

2604 

32  42    3 

2587 

34  21  16 

9569 

Regulus 

E. 

50  46  57 

2619 

49    8  28 

2603 

47  29  38 

2586 

45  50  25 

9569 

Sun 

E. 

88  34  29 

2969 

87    3  37 

2950 

85  32  22 

9932 

84    0  44 

9915 

29 

a  Arietis 

W. 

75  12  47 

2641 

76  50  46 

2621 

78  29  12 

2601 

80    8    5 

9588 

Jupiter 
Aldebaran 

W. 

60  14  24 

2470 

61  56  20 

2452 

63  38  41 

2433 

65  21  28 

9415 

W. 

42  43  22 

2483 

44  25    1 

2465 

46    7    4 

2446 

47  49  33 

9498 

Regulus 

K. 

37  28  25 

Q4AA 

35  46  49 

2467 

34    4  49 

3449 

32  22  24 

9439 

Sun 

E. 

76  16  48 

2822 

74  42  49 

2804 

73    8  26 

2785 

71  33  38 

9766 

30 

a  Arietis 

W. 

88  29    4 

2489 

90  10  33 

2471 

91  52  27 

2454 

93  34  45 

9436 

Jupiter 

W. 

74    1  53 

2325 

75  47  16 

2307 

77  33    6 

9289 

79  19  21 

9972 

Aldebaran 

W. 

56  28  24 

2338 

58  13  28 

2331 

59  58  57 

9303 

61  44  52 

2385 

Regulus 

E. 

23  44  11 

2347 

21  59  20 

2331 

20  14    5 

9315 

18  28  27 

2300 

Sun 

E. 

63  33  23 

2672 

61  56    5 

2654 

60  18  23 

2635 

58  40  16 

2617 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN^S 

Sidereal 
Time 

1 

« 

.a 
•♦- 

"S 

1 

« 

o 

1 

of  the 
Semi- 
diameter 
patwiog 

the 

Herid- 

lan. 

Eiquation  of 

Time, 

to  be 
mihtretcUd 

from 
Apparent 

Time. 

Diff.  for 
1  hour. 

Apparent 
Right  AiicensioiL 

Diff.  for 
I  hour. 

Apparmt 
DeclinaUon. 

Diff.  for 
1  hour. 

Semi- 
diameter. 

Frid. 
Sat. 

1 

2 
3 

h      m       8 

12  30  34.49 
12  34  12.18 
12  37  60.20 

9.065 
9.079 
9.093 

S.  3*"  18' 10^1 

3  41  27.3 

4  4  42.2 

58.28 
58.19 
58.08 

16 
16 
16 

1.60 
1.87 
2.15 

64*37 
64.42 
64.47 

10  25.10 

10  43.91 

11  2.39 

0.791 
0.777 
0.763 

Mon. 

Tues. 

Wed. 

4 
5 
6 

12  41  28.56 
12  45    7.28 
12  48  46.37 

9.108 
9.123 
9.139 

4  27  54.3 

4  51     3.3 

5  14    8.6 

57.95 
57.81 
57.65 

16 
16 
16 

2.42 
2.70 
2.98 

64.52 
64.57 
64.63 

11  20.53 
11  38.32 
11  55.73 

0.748 
0.733 
0.717 

Thur. 

Frid. 

Sat 

7 
8 
9 

12  52  25.86 
12  56    5.76 
12  59  46.10 

9.156 
9.174 
9.192 

5  37    9.9 

6  0    6.9 
6  22  59.1 

57.48 
57.29 
57.08 

16 
16 
16 

3.26 
3.54 
3.82 

64.69 
64.75 
64.82 

12  12.74 
12  29.34 
12  45.51 

0.700 
0.682 
0.664 

Sun. 
Mon. 
Tues. 

10 
11 
12 

13    3  26.87 
13    7     8.10 
13  10  49.81 

9.211 
9.230 
9.250 

6  45  46.2 

7  8  27.8 
7  31     3.5 

56.86 
56.62 
56.37 

16 
16 
16 

4.10 
4.38 
4.67 

64.89 
64.96 
65.03 

13     1.25 
13  16.53 
13  31.32 

0.645 
0.626 
0.606 

Wed. 
Thur. 
Frid. 

13 

14 
15 

13  14  32.02 
13  18  14.73 
13  21  57.97 

9.271 
9.293 
9.315 

7  53  32.9 

8  15  55.8 
8  38  11.6 

56.10 
55.81 
55.51 

16 
16 
16 

4.95 
5.23 
5.51 

65.11 
65.19 
65.27 

13  45.63 

13  59.44 

14  12.72 

0.585 
0.563 
0.541 

Sat. 

Sun. 

Mon. 

16 
17 
18 

13  25  41.77 
13  29  26.14 
13  33  11.11 

9.338 
9.362 
9.386 

9    0  19.9 
9  22  20.4 
9  44  12.7 

55.19 
54.85 
54.50 

16 
16 
16 

5.79 
6.06 
6.34 

65.35 
65.44 
65.53 

14  25.45 
14  37.59 
14  49.14 

0.518 
0.494 
0.470 

Tues. 
Wed. 
Thur. 

19 
20 
21 

13  36  56.68 
13  40  42.89 
13  44  29.75 

9.412 
9.439 
9.467 

10    5  56.5 
10  27  31.3 
10  48  56.7 

54.14 
53.70 
53.36 

.16 
16 
16 

6.61 

6.88 
7.15 

65.62 
65.71 
65.81 

15    0.08 
15  10.41 
15  20.08 

0.444 
0.417 
0.389 

Frid. 

Sat 

Sun. 

22 
23 
24 

13  48  17.28 
13  52     5.50 
13  55  54.42 

9.496 
9.525 
9.555 

11  10  12.5 
11  31  18.2 
11  52  13.7 

52.95 
52.52 

52.08 

16 
16 
16 

7.42 

7.68 
7.94 

65.91 
66.01 
66.11 

15  29.07 
15  37.38 
15  45.00 

0.360 
0.331 
0.301 

Mon. 

Tues. 

Wed. 

25 
26 
27 

13  59  44.06 

14  3  34.45 
14    7  25.59 

9.585 
9.616 
9.648 

12  12  58.3 
12  33  31.7 
12  53  53.6 

51.62 
51.15 
50.66 

16 
16 
16 

8.19 
8.45 
8.70 

66.22 
66.32 
66.43 

15  51.89 

15  58.04 

16  3.44 

0.271 
0.240 
0.208 

Thur. 
Frid. 
Sat 
Sun. 

28 
29 
30 
31 

14  11  17.50 
14  15  10.20 
14  19    3.69 
14  22  57.98 

9.680 
9.713 
9.746 
9.780 

13  14    3.4 
13  34    0.9 

13  53  45.7 

14  13  17.2 

50.15 
49.63 
49.09 
48.53 

16 
16 
16 
16 

8.95 
9.20 
9.45 
9.69 

66.54 
66.65 
66.76 
66.87 

16     8.07 
16  11.92 
16  14.97 
16  17.23 

0.176 
0.143 
0.110 
0.076 

Mon. 

32 

14  26  53.08 

9.813 

S.14  32  35.1 

47.95 

16 

9.94 

66.98 

16  18.68 

0.043 

Mo 

TE.— Mean  Time  of  the  t 

Semidiame 

ter  passing  may  be  fi 

>and  by  vubtracting  08.16  from  the  Sidereal  Time. 
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AT  GREENWICH  MEAN  NOON. 

§ 

THE  SUN'S 

o 

1 

« 

Equation  of 

Time, 

to  be 

tuided  to 

Mean 

Time. 

Dlff  for 
1  hour. 

SidereiU 

Time 

or 

Right  Ascension 

of 

Mean  Snn. 

AnwreiU 
Right  Ascension. 

Diff.  for 
Ihoor. 

Apparetu 
Declination. 

Dlir.  for 
1  hour. 

Frid. 

Sat 

Sun. 

1 
2 
3 

h      m        8 

12  30  36.06 
12  34  13.80 
12  37  51.87 

8 

9.065 
9.079 
9.093 

S.  3  18  20.3 

3  41  37.7 

4  4  52.9 

58'.28 
58.19 
58.08 

10  25.24 

10  44.05 

11  2.53 

0.791 
0.777 
0.763 

h      m       8 

12  41     1.30 
12  44  57.85 
12  48  54.40 

Mon. 

Tues. 
Wed. 

4 
5 
6 

12  41  30.28 
12  45     9.05 
12  48  48.19 

9.108 
9.123 
9.139 

4  28    5.3 

4  51  14.5 

5  14  20.0 

57.95 
57.81 
67.65 

11  20.67 
11  38.46 
11  55.87 

0.748 
0.733 
0.717 

12  52  50.95 

12  56  47;51 

13  0  44.06 

Thur. 
Frid. 

Sat 

7 
8 
9 

12  52  27.73 
12  56    7.68 
12  59  48.06 

9.156 
9.174 
9.192 

5  37  21.6 

6  0  18.8 
6  23  11.3 

57.48 
57.29 
57.08 

12  12.88 
12  29.48 
12  45.65 

0.700 
0.682 
0.664 

13    4  40.61 
13    8  37.16 
13  12  33.71 

Sun. 
Mon. 
Tues. 

10 
11 
12 

13    3  28.87 
13    7  10.15 
13  10  51.91 

9.211 
9J230 
9.250 

6  45  58.6 

7  8  40.3 
7  31  16.2 

56.86 
56.62 
56.37 

13     1.40 
13  16.67 
13  31.46 

0.645 
0.626 
0.606 

13  16  30.27 
13  20  26.82 
13  24  23.37 

Wed. 
Thur. 
Frid. 

13 

14 
15 

13  14  34.15 
13  18  16.90 
13  22    0.18 

9.271 
9.293 
9.315 

7  53  45.8 

8  16    8.8 
8  38  24.7 

56.10 
55.81 
55.51 

13  45.77 

13  59.58 

14  12.85 

0.585 
0.563 
0.541 

13  28  19.92 
13  32  16.48 
13  36  13.03 

Sat 

Sun. 

Mon. 

16 

17 

18 

13  25  44.02 
13  29  28.43 
13  33  13.43 

9.338 
9.362 
9.386 

9    0  33.1 
9  22  33.7 
9  44  26.1 

55.19 
54.85 
54.50 

14  25.56 
14  37.71 
14  49.26 

0.518 
0.494 
0.470 

13  40    9.58 
13  44    6.14 
13  48    2.69 

Tues. 
Wed. 
Thur. 

19 
20 

21 

13  36  59.04 
13  40  45.28 
13  44  32.17 

9.412 
9.439 
9.467 

10    6  10.0 
10  27  44.9 
10  49  10.4 

54.14 
53.76 
53.36 

15    0.20 
15  10.52 
15  20.18 

0.444 
0.417 
0.389 

13  51  59.24 
13  55  55.80 
13  59  52.35 

Frid. 

Sat 

iSim. 

22 
23 
24 

13  48  19.73 
13  52    7.98 
13  55  56.93 

9.496 
9.525 
9.555 

11  10  26.2 
11  31  31.9 
11  52  27.3 

52.95 
62.52 

52.08 

15  29.17 
15  37.47 
15  45.08 

0.360 
0.331 
0.301 

14    3  48.90 
14    7  45.45 
14  11  42.01 

Mon. 

Tues. 

Wed. 

25 
26 
27 

13  59  46.60 

14  3  37.01 
14    7  28.17 

9.585 
9.616 
9.648 

12  13  11.9 
12  33  45.3 
12  54    7.1 

51.62 
51.15 
50.66 

15  51.96 

15  58.11 

16  3.50 

0.271 
0.240 
0.208 

14  15  38.56 
14  19  35.12 
14  23  31.67 

Thur. 
Frid. 
Sat 
Sun. 

28 
29 
30 

31 

14  11  20.10 
14  15  12.82 
14  19    6.33 
14  23    0.64 

9.680 
9.713 
9.746 
9.780 

13  14  16.9 
13  34  14.3 

13  53  59.0 

14  13  30.4 

50.15 
49.63 
49.09 
48.53 

16    8.12 
16  11.96 
16  15.00 
16  17.25 

0.176 
0.143 
0.110 
0.076 

14  27  28.22 
14  31  24.78 
14  35  21.33 
14  39  17.89 

Mon. 

32 

14  26  55.75 

9.813 

S.14  32  48.2 

47.95 

16  18.69 

0.043 

14  43  14.44 

NOTE.- 

ThftS 

tomidiameter  for  Met 

mNooQxn 

ay  be  assumed  the  same  as  that  for  Apparent  Noon. 

Diff.  for  1  hour 

+9«.a5a'> 

lee 
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III. 


AT  GREENWICH  MEAN  NOON. 

• 

THE  SUN'S 

5 

1 
1 

I? 
1 

2 
3 

1 

o 

1 

Lognrithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diffl  for 
I  honr. 

Mean  ^itna 

of 
Sidereal  Oh. 

True  LONGITUDE. 

Dlff.  for 
L  hour. 

LATITUDE. 

188° 
189 
190 

X 

X' 

274 
275 
276 

20    8.0 
19  14.9 
18  24.1 

19  45.1 
18  51.9 
18     1.0 

147.'74 
147.84 
147.93 

+d20 
0.31 
0.41 

0.0001818 
0.0000585 
9.9999348 

51.2 
51.4 
61.7 

h      m         « 

11  17     7.48 
11  13  11.57 
11     9  15.66 

4 
5 
6 

277 
278 
279 

191 
192 
193 

17  35.6 
16  49.0 
16    4.5 

17  12.3 
16  25.7 
15  41.2 

148.02 
148.10 
148.19 

0.50 
0.56 
0.59 

.9998104 
.9996854 
.9995599 

52.0 
52.2 
52.4 

11     5  19.75 
11     1  23.84 
10  57  27.94 

7 
8 
9 

280 
281 
282 

194 
195 
196 

15  22.1 
14  41.6 
14    3.0 

14  58.7 
14  18.2 
13  39.5 

148.27 
148.35 
148.43 

0.59 
0.56 
0.51 

.9994339 
.9993074 
.9991805 

52.6 
52.8 
52.9 

10  53  32.04 
10  49  36.13 
10  45  40.23 

10 

11 
12 

283 

284 
285 

197 
198 
199 

13  26.2 
12  51.3 
12  18.1 

13    2.6 
12  27.6 
11  54.3 

148.51' 

148.58 
148.66 

0.43 
0.32 
0.19 

.9990534 
.9989261 
.9987988 

53.0 
53.1 
53.0 

10  41  44.32 
10  37  48,41 
10  33  52.51 

13 
14 
15 

286 

287 
288 

200 
201 
202 

11  46.7 
11  17.0 
10  49.1 

11  22.8 
10  53.0 
10  25.0 

148.73 

148.81 

148.88 

+0.06 

—0.07 

0.20 

.9986717 
.9985450 
.9984189 

52.9 
52.7 
52.4 

10  29  56.60 
10  26     0.69 
10  22    4.78 

16 
17 
18 

289 
290 
291 

203 
204 
205 

10  23.0 

9  58.7 
9  36.2 

9  58.8 
9  34.4 
9  11.8 

148.96 
149.03 
149.11 

0.33 
0.43 
0.51 

.9982936 
.9981691 
.9980456 

52.1 
51.7 
51.3 

10  18    8.87 
10  14  12.96 
10  10  17.05 

19 
20 
21 

292 
293 
294 

206 
207 
208 

9  15.6 
8  57.0 
8  40.4 

8  51.1 
8  32.4 
8  15.7 

149.18 
149.26 
149.35 

0.57 
0.59 
0.58 

.9979231 
.9978017 
.9976816 

50.9 
50.4 
49.8 

10    6  21.15 

10    2  25.25 

9  58  29.34 

22 
23 
24 

295 
296 
297 

209 
210 
211 

8  25.7 
8  13.1 
8    2.7 

8    0.9 

7  48.2 
7  37.7 

149.43 
149.52 
149.61 

0.54 
0.48 
0.40 

.9975626 
.9974448 
.9973283 

49.3 
48.8 
48.3 

9  54  33.43 
9  50  37.52 
9  46  41.61 

25 
26 
27 

298 
299 
300 

212 
213 
214 

7  54.4 

7  48.4 
7  44.6 

7  29.3 
7  23.2 
7  19.3 

149.70 
149.79 
149.89 

0.30 
0.17 
0.04 

.9972129 
.9970986 
.9969853 

47.8 
47.4 
47.0 

9  42  45.70 
9  38  49.79 
9  34  53.89 

28 
29 
30 
31 

301 
302 
303 
304 

215 
216 
217 
218 

7  43.0 
7  43.6 
7  46.3 
7  51.1 

7  17.6 
7  18.1 
7  20.7 
7  25.4 

149.98 
150.07 
150.16 
150.24 

+0.09 
0.22 
0.33 
0.42 

.9968728 
.9967612 
.9966504 
.9965402 

46.6 
46.3 
46.0 
45.8 

9  30  57.98 
9  27    2.07 
9  23    6.16 
9  19  10.26 

32 

305 

219 

7  58.0 

7  32.2 

150.33 

+0.48 

9.9964305 

45.5 

9  15  14.35 

Note:  A 

corresponds  to  the  tn 

te  equinox  of  tl 

ledate,  A' 

to  the  mean  e 

qahnox  of  Janiu 

ryOd. 

Dlff.  for  1  hour 
— 9»aJ30 

IV. 
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GREENWICH  MEAN  TIME. 

• 

c 

o 

THE 

MOON'S 

• 

9 

c 

.  >i 

a 

Q 

1 

2 
3 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN    PASSAGE. 

AGE. 

Noon. 

Miduighl 

Noon. 

Diff.  for 
1  hoar. 

Midnight 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

16  12.3 
16  26.0 
16  37.0 

16  19.4 
16  31.9 
16  41.0 

59  2L6 

60  12.2 
60  52.7 

+2.24 
1.94 
1.40 

59   47.8 

60  34.1 

61  7.4 

+2.12 
1.70 
1.05 

h      m 

21     2.5 

21  58.9 

22  54.7 

m 

2.36 
2.34 
2.32 

25.3 
26.3 
27.3 

4 
5 
6 

16  43.8 
16  45.5 
16  41.7 

16  45.3 
16  44.3 

16  37.8 

61  17.7 
61  23.8 
61     9.7 

+0.67 

-0.17 

0.99 

61  23.3 
61  19.2 
60  55.6 

+0.26 

-0.59 

1.36 

23  50.1 

6 
0  45.3 

2.30 
2.30 

28.3 

29.3 

0.9 

7 
8 
9 

16  32.8 
16  20.2 
16     5.1 

16  26.9 
16  12.8 
15  57.2 

60  37.3 
59  50.7 
58  55.5 

1.68 
2.16 
2.40 

60  15.4 
59  23.8 
58  26.5 

1.95 
2.31 
2.42 

1  40.7 

2  36.4 

3  32.4 

2.31 
2.33 
2.32 

1.9 
2.9 
3.9 

10 
11 
12 

15  49.3 
15  34.1 
15  20.3 

15  41.6 
15  27.0 
15  14.2 

57  57.5 
57     1.5 
56  11.0 

2.40 
2.24 
1.96 

57  29.0 
56  35.4 
55  48.6 

2.34 
2.11 
1.79 

4  28.0 

5  22.4 

6  15.0 

2.29 
2.23 
2.14 

4.9 
5.9 
6.9 

13 
14 
15 

15    8.7 
14  59.3 
14  52.4 

15    3.7 
14  55.6 
14  49.7 

55  28.2 
54  53.8 
54  28.3 

1.61 
1.25 

0.89 

55    9.9 
54  40.0 
54  18.6 

1.43 
1.06 
0.72 

7    5.3 

7  53.0 

8  38.4 

2.04 
1.94 
1.85 

7.9 
8.9 
9.9 

16 

17 
18 

14  47.7 
14  45.1 
14  44.4 

14  46.1 
14  44.5 
14  44,7 

54  11.0 
54     1.5 
53  59.0 

0.55 
-0.24 
+0.02 

54    5.3 

53  59.5 

54  0.0 

0.39 
-0.10 
+0.14 

9  21.9 
10    4.1 
10  45.7 

1.79 
1.75 
1.73 

10.9 
11.9 
12.9 

19 
20 
21 

14  45.3 

14  47.7 
14  51.4 

14  46.3 
14  49.4 
14  53.7 

54    2.4 
54  11.2 
54  24.6 

0.26 
0.46 
0.65 

54    6.2 
54  17.3 
54  33.0 

0.36 
0.56 
0.75 

11  27.3 

12  9.5 
12  53.1 

1.75 
1.79 
1.86 

13.9 
14.9 
15.9 

22 
23 
24 

14  56.3 

15  2.4 
15    9.9 

14  59.2 

15  6.0 
15  14.1 

54  42.6 

55  5.1 
55  32.5 

0.84 
1.04 
1.24 

54  53.3 

55  18.2 
55  48.1 

0.94 
1.14 
1.35 

13  38.6 

14  26.3 

15  16.3 

1.94 
2.03 
2.13 

16.9 
17.9 
18.9 

25 
26 
27 

15  18.7 
15  28.8 
15  40.2 

15  23.6 
15  34.4 
15  46.3 

56    4.9 

56  42.1 

57  23.9 

1.45 
1.65 
1.82 

56  22.9 

57  2.5 
57  46.2 

1.55 
1.74 

1.89 

16  8.4 

17  2.2 
17  56.8 

2.21 
2.26 
2.28 

19.9 
20.9 
21.9 

28 
29 
30 
31 

15  52.5 

16  5.1 
16  17.3 
16  27.7 

15  58.8 

16  11.3 
16  22.8 
16  31.9 

58    9.1 

58  55.5 

59  40.1 

60  18.5 

1.93 
1.92 
1.76 
1.40 

58  32.3 

59  18.3 

60  0.4 
60  33.9 

1.94 
1.86 
1.61 
1.15 

18  51.6 

19  46.0 

20  40.0 

21  33.8 

2.27 
2.26 
2.25 
2.25 

22.9 
23.9 
24.9 
25.9 

32 

16  35.2 

16  37.5 

60  46.0 

+0.86 

60  54.4 

+0.53 

22  27.8 

2.27 

26.9 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

Right  AB€«n8ion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Right  A8een3loD. 

Diff. 

for  1  m. 

Declination. 

Diff. 
for  1  m. 

FRIDAY 

'    1. 

SUNDAY  3. 

h    m      8 

8 

O         /          // 

// 

h     m      8 

8 

O          /          II 

IS 

0 

8  55  37.68 

S.4434 

N.17  52  34.7 

6.757 

0 

10  52  23.67 

9.4197 

N.IO  19  30.4 

11.750 

1 

8  58    4.29 

9.4435 

17  45  45.6 

6.880 

1 

10  54  48.40 

9.4117 

10    7  43.1 

11.897 

2 

9    0  30.90 

9.4435 

17  38  49.1 

7.003 

2 

10  57  13.07 

9.4106 

9  55  51.2 

11.902 

3 

9    2  57.51 

9.4435 

17  31  45.3 

7.195 

3 

10  59  37.68 

9.4096 

9  43  54.9 

iijrrs 

4 

9    5  24.12 

9.4434 

17  24  34.1 

74M7 

4 

11    2    2.22 

9.4086 

9  31  54.2 

19.047 

5 

9    7  50.72 

9.4433 

17  17  15.7 

7.368 

5 

11    4  26.70 

9.4076 

9  19  49.2 

19.118 

6 

9  10  17.32 

9.4433 

17    9  50.0 

7.488 

6 

11    6  51.13 

9.4066 

9    7  40.0 

19.188 

7 

9  12  43.91 

9.4439 

17    2  17.1 

7.608 

7 

11    9  15.50 

9.4056 

8  55  26.7 

19J3S6 

8 

9  15  10.50 

9.4430 

16  54  37.1 

7.797 

8 

11  11  39.80 

9.4046 

8  43    9.3 

19.398 

9 

9  17  37.07 

9.4497 

16  46  50.0 

7.845 

9 

11  14    4.05 

9.4037 

8  30  48.0 

19.387 

10 

9  20    3.62 

9.4494 

16  38  55.7 

7.963 

10 

11  16  28.24 

9.4097 

8  18  22.9 

19.450 

11 

9  22  30.16 

9.4491 

16  30  54.4 

8.081 

11 

11  18  52.37 

9.4017 

8    5  54.0, 

19.519 

12 

9  24  56.67 

9.4417 

16  22  46.0 

8,197 

12 

11  21  16.45 

9.4007 

7  53  21.5 

19.579 

13 

9  27  23.16 

9.4413 

16  14  30.7 

8.313 

13 

11  23  40.47 

9..'»96 

7  40  45.4 

19.631 

14 

9  29  49.63 

9.4409 

16    6    8.5 

8.498 

14 

11  26    4.43 

9.3989 

7  28    5.8 

19.688 

15 

9  32  16.07 

9.4405 

15  57  39.4 

8.549 

15 

11  28  28.34 

9.3980 

7  15  22.8 

19.744 

16 

9  34  42.49 

9.4400 

15  49    3.5 

6.655 

16 

11  30  52.19 

9.3971 

7    2  36.5 

19.798 

17 

'  9  37    8.88 

9.4395 

15  40  20.8 

8.768 

17 

11  a3  15.99 

9.3969 

6  49  47.1 

19.a'i0 

18 

9  39  35.23 

9.4389 

15  31  31.3 

8.880 

18 

11  35  39.73 

9.3953 

6  36  54.5 

19.901 

19 

9  42    1.55 

9.4383 

15  23  35.1 

8.991 

19 

11  38    3.42 

9.3945 

6  23  58.9 

19.950 

20 

9  44  27.83 

9.4377 

15  13  32.4 

9.101 

20 

11  40  27.07 

9.3936 

6  11    0.5 

19.997 

21 

9  46  54.07 

9.4371 

15    4  23.1 

9JU0 

21 

11  42  50.66 

9.39981 

5  57  59.3, 

13.943 

22 

9  49  20.28 

9.4364 

14  55    7.2 

9.318 

22 

11  45  14.20 

9.3990 

5  44  55.3 

IZJUOi 

23 

9  51  46.45 
SAT 

9.4357 

N.14  45  44.9 
lY  2. 

9.495 

23 

11  47  37.69 
M< 

9.3919 

DNDA 

N.  5  31  4a7 
Y  4. 

13J31 

0 

9  54  12.57 

9.4350 

N.14  36  16.2 

9J>31 

0 

11  50    1.14 

9.3904 

N.  5  18  39.6 

13.171 

1 

9  56  38.64 

9.4349 

14  26  41.1 

9.637 

1 

11  52  24.54 

9.3897 

5    5  28.1 

13J910 

2 

9  59    4.67 

9.4335 

14  16  59.7 

9.741 

2 

11  54  47.90 

9JffifiO 

4  52  14.4 
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13.381 

SAT 

URDA 

Y  30. 

MONDAY 

,  NOV 

EMBER  1. 

0 

1 

10  30  a5.67 
10  32  55.88 

9.3371 
9.3364 

N.12  14  37.21 
12    3  51.9 

10.719 
10.797 

01 

12  22  16.89. 

9.3965 

N.  2  23  40.0   13.404 

2 

10  35  16.04 

9..'«56 

11  53    1.6 

10.880 

3 

10  37  36.16 

9.3348 

11  42    6.3 

10.M3 

4 

10  39  56.23 

9.3349 

11  31    6.0 

11.046 

5 

10  42  16.26 

9.3336 

11  20    0.8 

11.197 

PHASES 

OF  T] 

HE  MOON. 

6 

10  44  36.26 

9.3399 

11    8  50.8 

11.906 

7 

8 

10  46  56.22 
10  49  16.13 

9.3;«i:< 

9.3317 

10  57  36.1 
10  46  16.7 

11J284 

11.361 

«          ■_ 

9 
10 

10  51  36.01 
10  53  55.86 

9.3311 
9.3305 

10  34  52.7 
10  23  24.2 

11.438 
11.514 

#  New  Moo 

n, 

d      b      m 

.     5    2  19,4 

11 

10  56  15.67 

9.3999 

10  11  51.2 

11.588 

3)   First  Qua 

irter,  . 

.  11  22    2.5 

12 

10  58  35.45 

9.S993 

10    0  13.7 

11.661 

O   Full  Mooi 

lI,      .                 . 

.  20     1  57.4 

13 

11    0  55J» 

9.3988 

9  48  31.9 

11.739 

<C  Last  Qu& 

rter,  . 

.  27  20  34.6 

14 
15 

11    3  14.91 
11    5  34.59 

9.3983 

9  36  45.9 
9  24  55.7 

11.803 

9.3978 

11.879 

16 

11    7  54.24 

9.3973 

9  13    1.3 

11.940 

d     h 

17 
18 
19 

11  10  13.86 
11  12  33.46 
11  14  53.03 

9..')966 
9.3964 
9.3960 

9    1    2.9 
8  49    0.5 
8  36  54.2 

19.007 
19.079 
19.136 

<C   Perigee, . 
C   Apogee,. 

.     .      4  19.3 
.     .    17  21.6 

20 

11  17  12.58 

9.3956 

8  24  44.2 

19.199 

21 

11  19  32.11 

9.3959 

8  12  30.4 

19.961 

22 

11  21  51.61 

9.S948 

8    0  12.9 

19.389 

23 

11  24  11.09 

9.3945 

7  47  51.8 

19.381 

24 

11  26  30.55 

9.3919 

N.  7  35  27.2 

19.439 

176 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

!^ 

Star's  Nnme 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

"S3 

nnd 

Noon. 

of 

111»»- 

«f 

Vlh. 

of 

rxh. 

of 

1 

Position. 

Diff. 

Dlff. 

Diff. 

Diff. 

a  Arietis 

W. 

O           /        // 

95  17  28 

9490 

97    0  34 

2405 

Oil' 

98  44    2 

9389 

100  27  52 

9374 

Jupiter 

W. 

81    6    2 

2254 

82  53    9 

9937 

84  40  42 

2290 

86  28  40 

S904 

Aldebai'an 

w. 

63  31  13 

9268 

65  18    0 

9951 

67    5  11 

ieas 

68  52  47 

S9I8 

Pollux 

w. 

20  46  47 

2S93 

22  25  52 

9530 

24    6  23 

9477 

25  48    8 

9499 

Sun 

E. 

57    1  44 

9599 

55  22  48 

9582 

53  43  28 

9565 

52    3  45 

954£ 

2 

Jupiter 
Aldebaran 

W. 

95  34  33 

2195 

97  24  54 

9111 

99  15  37 

9097 

101    6  41 

2063 

W. 

77  56  53 

9139 

79  46  52 

9195 

81  37  13 

9111 

83  27  55 

9097 

Pollux 

W. 

34  31    7 

2964 

36  17  59 

9939 

38    5  29 

9916 

39  53  33 

2186 

Sun 

E. 

43  39  35 

9479 

41  57  42 

9459 

40  15  31 

9446 

38  33    2 

3435 

3 

Aldebaran 

W. 

92  46  24 

9038 

94  38  59 

9098 

96  31  50 

9018 

98  24  56 

9009 

Pollux 

W. 

'49    JL  12 

9107 

50  52    0 

9094 

52  43    8 

9081 

54  34  36 

907U 

Sun 

E. 

29  56  59 

9394 

28  13  16 

9390 

26  29  27 

9389 

24  45  36 

9991 

7 

Sun 

W. 

27  25  43 

9448 

29    8    9 

9458 

30  50  22 

9467 

32  32  21 

9478 

a  Aquilse 

E. 

77  41  22 

9691 

76    4  30 

9715 

74  28  10 

9740 

72  52  23 

2767 

8 

Sun 

W. 

40  58    0 

9548 

42  38    7 

9564 

44  17  52 

9580 

45  57  14 

9509 

a  Aquilae 

E. 

65    3  15 

9935 

63  31  40 

9974 

62    0  55 

9018 

60  31    4 

nmn 

Fomolhaut 

E. 

97  19  22 

9445 

95  36  52 

9461 

93  54  44 

9477 

92  12  59 

9494 

9 

Sun 

W. 

54    7  54 

9691 

55  44  46 

9710 

57  21  12 

9799 

58  57  13 

9750 

Mars 

W. 

17  18  33 

9763 

18  53  23 

9774 

20  28  25 

9769 

22    334 

9767 

a  AquilflB 

E. 

53  17    0 

3343 

51  53  37 

9409 

50  31  31 

3489 

49  10  47 

3561 

Fomalhaut 

E. 

83  50  29 

9590 

82  11  20 

9610 

80  32  38 

9631 

78  54  25 

9659 

a  Pegasi 

E. 

99  20  51 

9719 

97  44  37 

9735 

96    8  43 

9751 

94  33  11 

9769 

10 

Sun 

W. 

66  50  44 

9848 

68  24    9 

9869 

69  57    8 

2888 

71  29  42 

9908 

Mars 

W. 

29  58    5 

9809 

31  32  21 

9ffi3 

33    6  19 

9837 

34  39  59 

9859 

Veuus 

W. 

27  59    0 

3009 

29  29    2 

3093 

30  58  48 

9034 

32  28  19 

3047 

Fomalhaut 

E. 

70  50  51 

9769 

69  15  42 

9794 

67  41    6 

9819 

66    7    3 

2844 

a  Pegnsi 

E. 

86  41  24 

9863 

85    8  18 

9883 

83  35  38 

9905 

82    3  25 

9996 

11 

Sun 

W. 

79    6  22 

3004 

80  36  30 

9099 

82    6  16 

3040 

83  35  39 

?osst 

Mars 

W. 

42  23  28 

9939 

43  55  10 

9945 

45  26  32 

9961 

46  57  34 

9977 

Venus 

W. 

39  51  42 

3119 

41  19  28 

3134 

42  46  56 

3150 

44  14    5 

3167 

Antares 

W. 

30    8  30 

9843 

31  42    2 

9844 

33  15  33 

9846 

34  49    1 

9849 

Saturn 

W. 

24  12  56 

9697 

25  49  40 

9719 

27  26    4 

9796 

29    2    9 

9741 

Fomalhaut 

E. 

58  25  15 

9969 

56  54  40 

3013 

55  24  43 

9043 

53  55  24 

9075 

a  Pegasi 

E. 

74  29  15 

3040 

72  59  52 

9064 

71  30  58 

9068 

70    2  34 

9114 

12 

Sun 

W. 

90  57    8 

3143 

92  24  25 

3160 

93  51  22 

9176 

95  18    0 

9191 

Mars 

W. 

54  27  48 

3053 

55  56  55 

3069 

57  25  43 

9083 

58  54  13 

3096 

Venus 

W. 

51  25    7 

3949 

52  50  26 

3958 

54  15  27 

3971 

55  40  12 

3966 

Antares 

W. 

42  34  44 

9883 

44    7  24 

9891 

45  39  54 

9901 

47  12  12 

9910 

Saturn 

W. 

36  57  40 

9815 

38  31  49 

9898 

40    5  40 

9849 

41  39  13 

2856 

Fomalhaut 

E. 

46  39    5 

3957 

45  14    3 

3999 

43  49  50 

9943 

42  26  28 

3391 

a  Pegasi 
a  Arietis 

E. 

62  48  25 

3949 

61  23  14 

3277 

59  58  36 

9308 

58  34  34 

3340 

E. 

105  13    1 

9935 

103  41  26 

9947 

102  10    7 

9960 

100  39    4 

2973 

13 

Sun 

W. 

102  26  47 

3969 

103  51  43 

3276 

105  16  23 

3968 

106  40  48 

3900 

Mara 

W. 

66  12  38 

3163 

67  39  32 

3174 

69    6  12 

3186 

70  32  38 

3197 

Venus 

W. 

62  39  52 

3353 

64    3    2 

3365 

65  25  58 

3377 

66  48  41 

3380 

,7^ 

Antares 

W. 

54  50  46 

9956 

56  21  54 

9965 

57  52  50 

9974 

59  23  35 

9984 

XIT. 


OCTOBCR,  1869. 


ITT 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

• 

Star's  Name 

and 

Pokition. 

Midnight. 

P.  L. 

of 
Dlff. 

XV^ 

P.  L. 

of 
Dlff. 

xvnib. 

p.  L. 

of 
Diff. 

XXIh. 



P.  u 

of 
Diff. 

a  Arietis 

W. 

O           1        it 

102  12    4 

9360 

103  56  36 

9346 

O           /         // 

105  41  28 

9334 

lOf  26  38 

9399 

Jupiter 

W. 

88  17    2 

S187 

90    5  49 

9171 

91  55    0 

9155 

93  44  35 

9140 

Aldebaran 

w. 

70  40  48 

SBWU 

72  29  13 

9185 

74  18    3 

9169 

76    7  17 

9155 

PoUiix 

w. 

27  30  57 

8391 

29  14  45 

9354 

30  59  26 

9391 

32  44  55 

9991 

Sun 

E, 

50  23  39 

3533 

48  43  11 

2516 

47    2  20 

9501 

45  21    8 

9486 

2 

Jupiter 

W. 

102  58    6 

9070 

104  49  51 

9058 

106  41  55 

9046 

108  34  17 

9035 

Aldebaran 

W. 

85  18  59 

9064 

87  10  23 

9079 

89    2    5 

9060 

90  54    6 

9049 

Pollux 

W. 

41  42    8 

9175 

43  31  13 

9196 

45  20  47 

9139 

47  10  47 

9199 

Suw 

E. 

36  50  17 

9494 

35    7  17 

9414 

33  24    2 

9405 

31  40  35 

9399 

3 

Aldebaran 

W. 

100  18  16 

9001 

102  11  49 

1994 

104    5  33 

1987 

105  59  27 

1981 

PoUux 

W, 

56  26  22 

9050 

58  18  25 

9049 

60  10  43 

9040 

62    3  15 

9039 

Sun 

E. 

23    1  48 

9396 

21  18    8 

9406 

19  34  42 

9499 

17  51  39 

9445 

7 

Sun 

W. 

34  14    5 

9490 

35  55  32 

9503 

37  36  41 

9517 

39  17  31 

9539 

■ 

a  Aquilffi 

E. 

71  17  12 

9796 

69  42  39 

9898 

68    8  47 

9861 

66  35  38 

9897 

8 

Sun 

W. 

47  36  11 

9616 

49  14  44 

9635 

50  52  52 

9659 

52  30  36 

9679 

a  AqtiileB 

E. 

59    2    9 

3119 

57  34  14 

3164 

56    7  22 

3990 

54  41  36 

3979 

Fomolhaut 

E. 

90  31  38 

9519 

88  50  42 

9530 

87  10  11 

9549 

85  30    6 

9569 

9 

Sun 

W. 

60  32  47 

9769 

62    7  55 

9789 

63  42  37 

9809 

65  16  53 

9898 

Mars 

W. 

23  38  45 

9771 

25  13  51 

9778 

26  48  48 

9787 

28  23  33 

9797 

a  Aquilse 

E. 

47  51  30 

3645 

46  33  44 

3736 

45  17  35 

»<«> 

44    3    9 

3949 

Fomalhaut 

E. 

77  16  41 

9675 

75  39  27 

9698 

74    2  44 

9791 

72  26  32 

9744 

a  Pegasi 

E. 

92  58    2 

9786 

91  23  16 

9805 

89  48  54 

9893 

88  14  56 

8843 

10 

Sun 

W. 

73  n  51 

9997 

74  33  35 

9946 

76    4  55 

9966 

77  35  50 

9985 

Mars 

W. 

36  13  20 

9866 

37  46  22 

98tti 

39  19    4 

9898 

40  51  26 

9913 

Venus 

W. 

33  57  34 

3060 

35  26  33 

a074 

36  55  14 

3089 

38  23  37 

3104 

Fomalhaut 

E. 

64  33  32 

9870 

63    035 

9898 

61  28  13 

9995 

59  56  26 

9954 

a  Pegasi 

E. 

80  31  39 

9948 

79    0  21 

9969 

77  29  30 

9993 

75  59    8 

3016 

11 

Sun 

W. 

85    4  39 

3076 

86  33  18 

3094 

88    1  35 

3111 

89  29  31 

3197 

Mars 

W. 

48  28  15 

9998 

49  58  37 

3008 

51  28  40 

3084 

52  58  23 

3039 

Venus 

W. 

45  40  54 

3189 

47    7  25 

3196 

48  33  37 

3913 

49  59  31 

3998 

Antares 

W. 

36  22  25 

9854 

37  55  43 

9861 

39  28  52 

9867 

41     1  53 

9875 

Saturn 

W. 

30  37  54 

9756 

32  13  20 

9771 

33  48  26 

9785 

35  23  13 

9801 

Fomalhaut 

E. 

52  26  44 

3109 

50  58  45 

3143 

49  31  28 

3179 

48    4  54 

3917 

a  Pegasi 

E. 

68  34  41 

3139 

67    7  19 

3165 

65  40  28 

3193 

64  14  10 

3991 

12 

Sun 

W. 

96  44  20 

3906 

98  10  22 

3990 

99  36    7 

3935 

101    1  35 

3948 

Mars 

W. 

60  22  27 

3110 

61  50  24 

3194 

63  18    4 

3137 

64  45  29 

3150 

Venus 

W. 

57    4  40 

3300 

58  28  52 

3314 

59  52  47 

3397 

61  16  27 

3340 

Antares 

W. 

48  44  18 

9990 

50  16  12 

9998 

51  47  55 

9938 

53  19  26 

9946 

Saturn 

W. 

43  12  28 

9869 

44  45  27 

9889 

46  18    9 

9894 

47  50  35 

9907 

Fomalhaut 

E. 

41    4    1 

3449 

39  42  32 

3407 

38  22    4 

3556 

37    2  42 

3693 

a  Pe^i 

E. 

57  11    9 

3379 

55  48  21 

3405 

54  26  10 

3440 

53    4  39 

3479 

a  Anetis 

E. 

99    8  16 

9985 

97  37  44 

9997 

96    7  27 

3009 

94  37  25 

3090 

13 

Sun 

W. 

108    5    0 

3319 

109  28  58 

3394 

110  52  42 

3335 

112  16  13 

3345 

Mars 

W. 

71  58  51 

3909 

73  24  50 

3919 

74  50  37 

3999 

76  16  12 

3939 

Venus 

W. 

68  11  10 

3400 

69  33  26 

3410 

70  55  31 

3491 

72  17  24 

3431 

Antares 

W. 

60  54    8 

9903 

62  24  30 

3000 

63  54  43 

3008 

65  24  46 

3017 

23 


1T8 


OCTOBER^  1869. 


GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES 

. 

5 

Stiir's  Name 

p.  L. 

p.  L. 

p.  T*. 

p.  L. 

It 

and 

Noon. 

of 

Jllh. 

of 

Vlh. 

of 

IXh- 

of 

1^ 

13 

PoKitton. 

Diff. 

DifF. 

Diff. 

Diff. 

Saturn 

W. 

O            f         II 

49  22  45 

9919 

O           1        II 

50  54  40 

9931 

O           1        II 

52  26  20 

9949 

O          1        II 

53  57  46 

2953 

a  Pe^si 

E. 

51  43  51 

3517 

50  23  46 

3557 

49    4  25 

3600 

47  45  51 

3648 

a  Anetis 

E. 

93    7  37 

3039 

91  38    4 

3043 

90    8  45 

3055 

88  39  40 

3066 

Jupiter 

E. 

106  31    7 

9853 

104  57  48 

9866 

103  24  45 

9876 

101  51  56 

3887 

14 

Mars 

W. 

77  41  35 

3948 

79    6  47 

3958 

80  31  48 

3966 

81  56  39 

3974 

Venus 

W. 

73  39    6 

3440 

75    0  37 

3450 

76  21  57 

3459 

77  43    7 

3466 

Antares 

W. 

66  54  38 

3094 

68  24  21 

3031 

69  53  55 

3039 

71  23  20 

3046 

Saturn 

W. 

61  31  40 

3001 

63    1  51 

3009 

64  31  52 

3018 

66    I  43 

3096 

a  Arietis 

E. 

81  17  38 

3119 

79  49  52 

3199 

78  22  18 

3139 

76  54  56 

3149 

Jupiter 

E. 

94  11    3 

9935 

92  39  28 

9943 

91    8    4 

2951 

89  36  50 

9959 

15 

Mars 

W. 

88  58  41 

3310 

90  22  41 

3315 

91  46  35 

3391 

93  10  22 

3397 

Venus 

W. 

84  26  49 

3503 

85  47  10 

3509 

87    7  24 

3515 

88  27  32 

3591 

Antares 

W. 

78  48  25 

3076 

80  17    4 

3080 

81  45  38 

3085 

83  14    6 

9090 

Saturn 

W. 

73  28  39 

3000 

74  57  38 

3065 

76  26  30 

3070 

77  55  16 

3076 

a  Aq^iiilfB 

W. 

40  28  26 

4703 

41  29  23 

4611 

42  31  38 

4598 

43  35    5 

4459 

a  Anetis 

E. 

69  41    0 

3197 

68  14  47 

3905 

66  48  44 

3914 

65  22  52 

3S95 

Jupiter 

E. 

82    2  57 

9999 

80  32  34 

2997 

79    2  18 

3009 

77  32    8 

3006 

Aldebaran 

E. 

100  52    9 

3093 

99  22  25 

3030 

97  52  49 

3035 

96  23  20 

3039 

16 

Venus 

W. 

95    6  49 

3549 

96  26  27 

3545 

97  46    2 

3548 

99    533 

3551 

Antares 

W. 

90  35    6 

3109 

92    3    5 

3111 

93  31    1 

3114 

94  58  53 

3117 

Saturn 

W. 

85  17  42 

3096 

86  45  57 

3098 

88  14    9 

3101 

89  42  18 

3103 

a  AquilsB 

W. 

49    7  35 

4169 

50  16  37 

4119 

51  26  20 

4079 

52  36  42 

4040 

a  Arietis 

E. 

58  16  22 

3979 

56  51  38 

3989 

55  27    6 

3993 

54    2  46 

3304 

Jupiter 
Aldebaran 

E. 

70    2  44 

3097 

68  33    5 

3030 

67    3  29 

3033 

65  33  57 

9085 

E. 

88  57  13 

3059 

87  28  13 

3069 

85  59  17 

• 

3065 

84  30  24 

9067 

17 

Saturn 

W. 

97    226 

3110 

98  30  23 

3111 

99  58  19 

3111 

101  26  15 

3113 

a  AquilflB 

W. 

58  36  55 

3899 

59  50  23 

3869 

61    4  14 

3847 

62  18  28 

3896 

a  Arietis 

E. 

47    4  32 

3369 

45  41  40 

3385 

44  19    6 

3409 

42  56  52 

3491 

Jupiter 

E. 

58    6  55 

3043 

56  37  36 

3044 

55    8  18 

3045 

53  39    1 

9045 

Aldebaran 

E. 

77    6  35 

3074 

75  37  54 

3074 

74    9  13 

3075 

72  40  33 

9076 

18 

a  Aquilie 

W. 

68  34  28 

3743 

69  50  30 

3798 

71    6  47 

3715 

72  23  18 

3703 

Fomalhaut 

W. 

33  59  42 

3906 

35  12  56 

3848 

36  27    9 

3793 

37  42  18 

3744 

a  Arietis 

E. 

36  11  44 

3549 

34  52  14 

a584 

33  33  22 

3694 

32  15  14 

WIl 

Jupiter 
Aldebaran 

E. 

46  12  41 

3045 

44  43  24 

3045 

43  14    7 

3044 

41  44  49 

3044 

E. 

65  17  11 

3073 

63  48  28 

3071 

62  19  43 

3070 

60  50  57 

3060 

19 

a  Aquilee 

W. 

78  48  49 

3654 

80    6  25 

3646 

81  24  10 

3638 

82  42    3 

3638 

Fomalhaut 

W. 

44    9  30 

3560 

45  28  48 

3539 

46  48  37 

3506 

48    8  54 

3483 

Jupiter 

h\. 

34  18    9 

3040 

32  48  46 

3040 

31  19  23 

3039 

29  49  59 

3039 

Aldebaran 

E. 

53  26  33 

3058 

51  57  32 

3055 

50  28  27 

3059 

48  59  19 

9060 

Pollux 

E. 

97  35  23 

3096 

96    7    9 

3093 

94  38  51 

3091 

93  10  30 

9087 

20 

a  Aquilffi 

W. 

89  13    6 

3606 

90  31  34 

3609 

91  50    6 

3599 

93    8  41 

3S97 

Fomalhaut 

W. 

54  56  25 

3386 

56  18  58 

3369 

57  41  50 

3353 

59    5    0 

3339 

a  Pesnsi 
AldeTuirau 

W. 

41  50  18 

3993 

43    3  14 

3871 

44  17    3 

3893 

45  31  41 

3778 

E. 

41  32  42 

3033 

40    3  10 

3099 

38  33  33 

3096 

37    3  52 

:i(es 

Pollux 

E. 

85  47  43 

3069 

84  18  56 

3066 

82  50    5 

3069 

81  21    9 

9059 

21 

Fomalhaut 

W. 

66    4  44 

3976 

67  29  23 

3365 

68  54  16 

3954 

70  19  21 

3M4 

a  Pegasi 

W. 

51  55  25 

3601 

53  13  58 

3574 

54  33    1 

3547 

55  52  33 

3533 

XVI. 


OCTOBER,  186a* 


1T9 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


o  a 

1^ 


13 


Stor'a  Namfl 

nod 

PofdUon. 


14 


15 


16 


17 


18 


19 


20 


21 


Saturn  W. 

a  Pepisi  E. 

a  Anetis  E. 

Jupiter  E. 

Mars  W. 

Venus  W. 

Antares  W. 

Saturn  W, 

a  Anetis  E. 

Jupiter  E. 

Mars  W. 

Venus  W. 

Antares  W. 

Saturn  W. 

a  Aquilffi  W. 

a  Arietis  £. 

Jupiter  E. 

Aldebaran  E. 

Venus  W. 

Antares  W. 

Saturn  W, 

a  AquilsB  W. 

a  Arietis  E. 

Jupiter  E. 

Aldebaran  E. 


Midnight. 


Saturn 

W. 

a  AquiliB 

W. 

a  Arietis 

E. 

Jupiter 

E* 

Aldebaran 

E. 

a  AquiliB 

W. 

Fomalhaut 

W. 

a  Arietis 

E. 

Jupiter 

E, 

Aldebaran 

E. 

a  AquiliB 

W. 

Fomalhaut 

W. 

Jupiter 

E. 

Aldebaran 

E. 

Pollux 

E. 

a  Aquilffi  W. 

Fomalhaut  W. 

a  Pesasi  W. 

Aldebaran  E. 

Pollux  E. 

Fomalhaut  W. 

a  Pegasi  W. 


O  I         II 

55  28  58 

46  28    8 

87  10  49 
100  19  20 

83  21  21 
79    4    9 

72  52  36 
&^  31  24 

75  27  46 

88  5  46 

94  34    2 

89  47  33 

84  42  28 
79  23  55 
44  39  40 

63  57  12 

76  2  5 
94  53  56 

100  25  1 
96  26  42 
91  10  24 
53  47  42 
52  38  39 

64  4  28 

83  1  34 

102  54  10 
63  33  3 
41  34  59 
52  9  44 
71  11  54 

73  40  2 

38  58  19 
30  57  56 
40  15  31 

59  22  9 

84  0  3 
49  29  37 
28  20  35 

47  30  8 
91  42  5 

94  27  19 

60  28  26 
46  47  6 
35  34  6 
79  52  9 

71  44  38 
57  12  33 


p.  L. 

of 
Dlff. 


S963 
3606 
3077 
8897 

3S89 
3475 
3058 
3033 
3158 
3966 

3339 
3585 
3094 
3080 
4383 
3834 
3013 
3044 

3553 
3119 
3105 
4007 
3316 
3037 
3069 

3118 
3807 
3441 
3046 
3075 


XVh. 


3700 
3784 
3043 
3067 

3635 
3461 
3040 
3047 

3084 

3595 
3335 
3737 
3018 
3055 

3834 
3498 


P.  L. 

of 
Dlff. 


O  I        II 

56  59  57 
45  11  17 

85  42  11 
98  46  57 

84  45  54 
80  25  1 
74  21  44 
69  0  56 
74  0  47 

86  34  51 

95  57  37 

91  7  29 
86  10  45 

80  52  29 

45  45  17 
62  31  43 
74  32  8 
93  24  38 

101  44  27 
97  54  28 

92  38  28 
54  59  15 
51  14  46 
62  35  1 

81  32  47 

104  22  5 
64  47  58 
40  13  29 
50  40  28 
69  43  14 

74  56  58 
40  15  6 
29  41  34 
38  46  12 

57  53  19 

85  18  10 
50  50  45 
26  51  12 

46  0  53 
90  13  36 

95  45  59 
61  52  8 
48  3  14 
34  4  15 
78  23  4 

73  10  7 

58  32  59 


8973 

3747 
3086 
8907 

3389 
3488 
3068 
3041 
3168 
8973 

8337 
3530 
3099 
3084 
4330 
3943 
3016 
ilD48 

3555 
3181 
3107 
3975 
3387 
3039 
3070 

3113 
3790 
3464 
3046 
3075 

3681 
3660 
3784 
3043 
3065 

3690 
3439 
3040 
3043 
3081 

3594 
3318 
3700 
3013 
3050 

3834 

3478 


XVfflh. 


// 


58  30  43 
43  55  20 

84  13  47 
97  14  47 

86  10  18 
81  45  45 
75  50  45 
70  30  18 
72  34    0 

85  4  5 


p.  L. 

of 

Dur. 


XXIh. 


97  21 
92  27 
87  38 
82  20 
46  51 
61  6 
73  2 
91  55 


6 
20 
56 
58 
51 
24 
15 
25 


103  3  50 
99  22  12 
94  6  29 
11 


56 
49  51 
61  5 
80  4 


19 
6 

37 
1 


105  50  0 
66  3  11 
38  52  25 
49  11  12 
68  14  34 

76  14  5 
41  32  36 
28  26  15 
37  16  52 
56  24  26 

86  36  23 
52  12  17 
25  21  49 
44  31  33 
88  45  3 

97  4  40 
63  16  6 
49  20  1 
32  34  18 
76  53  53 

74  35  48 
59  53  48 


8983 
3803 
3000 
8916 

3896 
3489 
3064 
3047 
3178 
8980 

3341 
3534 
3108 
3088 
4863 
3853 
3030 
3058 

3557 
3183 
3109 
3945 
3340 
3041 
3078 

3111 
3773 
3489 
3047 
3074 

3678 
3683 
3854 
3048 
3063 

3614 
3430 
3043 
3039 
30T7 

3593 
3300 
3665 
3009 

3046 

• 

3314 
3456 


// 


60  1  17 
42  40  21 

82  45  36 
95  42  49 

87  34  34 

83  6  21 
77  19  39 
71  59  32 
71  7  24 
83  33  27 

98  44  30 
93  47  7 

89  7  3 
83  49  22 
47  59  18 
59  41  17 
71  32  27 

90  26  17 


p.  I* 

of 
Dlff. 


104 

100 

95 

57 

48 
59 

78 


23  11 
49  54 

34  28 
23  53 
27  41 
36  15 

35  17 


107  17  56 
67  18  41 
37  31  49 
47  41  57 
66  45  53 

77  31  22 

42  50  45 
27  12  8 
35  47  31 
54  55  31 

87  54  42 
53  34  11 
23  52  28| 

43  2  9 
87  16  25 

98  23  22 
64  40  18 
50  37  25 
31  4  16 

75  24  37 

76  1  40 
61  15  I 


3665 
3110 
8986 

3304 
3497 
3070 
3053 
3188 
8989 

3345 
3538 
3105 
3091 
4810 
3863 
3084 
3056 

3558 
3185 
3110 
3918 
3354 
3043 
3073 

3110 
3757 
3517 
3046 
3073 

3663 
3590 
3936 
3041 
3060 

3610 
3408 
3044 
3037 
3073 

3503 
3888 
3638 
3005 
3043 

3806 
3435 


ISO 


OCTOBER,  1869. 


XTIL 


GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES 

• 

21 

Star's  Nome 

and 

Position. 

Noon. 

> 

P.  L. 

of 
Dlff. 

lllh. 

p.  L. 

of 
Diff, 

Vlh. 

p.  L. 

of 
Diff. 

IX>- 

p.  L. 

of 
Diff. 

Pollux 

E. 

O           /        /' 

73  55  17 

3096 

O           /         // 

72  25  51 

3034 

O             1          H 

70  56  20 

3030 

oil' 

69  26  44 

30S5 

22 

Fomalhaut 
a  Pegasi 
Pollux 
Regulus 

W. 
W, 
E. 
E. 

77  27  42 
62  36  38 
61  57  19 
97  36  35 

3197 
3416 
3003 
3964 

78  53  55 
63  58  36 
60  27    9 
96    5  24 

3388 
3400 
2997 
9947 

80  20  18 
65  20  53 
58  56  53 
94  34    5 

3179 
3388 
9993 
9941 

81  46  52 
66  43  30 
57  26  32 
93    238 

3178 
3366 
9989 
9935 

23 

Fomalhaut 
a  Pegasi 
a  Anetifl 
Pollux 
Regulus 

W. 
W. 
W. 

E. 
E. 

89    2    4 
73  41    3 
30  19    8 
49  53  23 
85  23  19 

3133 
3994 
3Sfi7 
S9ff7 
S900 

90  29  34 
75    5  22 
31  39    2 
48  22  29 
83  51    0 

3195 
3981 
3468 
9963 
9893 

91  57  13 
76  29  56 
33    0    2 
46  51  30 
82  18  32 

3118 
3968 
3415 
8960 
9885 

93  25    1 
77  54  45 
34  22    2 
45  20  27 

80  45  54 

3111 

dORNl 

3366 
9956 

9878 

24 

a  Penisi 
a  Anetis 
Jupiter 
Pollux 
Regulus 

W. 

W. 

W, 

E. 

E. 

85    2  12 
41  24  18 
27  16    5 
37  44  11 
73    0  16 

3U09 
3183 

9944 
9838 

86  28  19 
42  50  47 
28  49  56 
36  12  48 
71  26  37 

3191 
3155 
2817 
9944 
3898 

87  54  39 
44  17  50 
30  24    2 
34  41  25 
69  52  46 

3183 
3199 
8805 
9945 
9819 

89  21  10 
45  45  25 
31  58  23 
33  10    3 
68  18  43 

3173 
3109 
9799 
9946 
9611 

25 

a  Pegasi 

a  Anetis 

Jupiter 

Aldebaran 

Regulus 

Sun 

W. 

W. 

W. 

W. 

E. 

E. 

96  36  24 
53  10  37 
39  54    0 
19  48    7 
60  25  27 
124  25    2 

3131 
9993 
9736 
8769 
9769 
3139 

98    3  56 
54  40  58 
41  29  52 
21  23  15 
58  50    9 
122  57  40 

3193 
9974 
9794 
2757 
9751 
3190 

99  31  38 

56  11  43 
43    6    0 
22  58  39 

57  14  37 
121  30    5 

3115 
9956 
9712 
9746 
2741 
3116 

100  59  29 
57  42  52 
44  42  24 
24  34  18 
55  38  51 

120    2  15 

3110 
8937 
9701 
9735 
9731 
3103 

26 

a  Arietis 
Jupiter 
Aldebaran 
Regulus 

Sun 

W. 
W. 
W. 
E. 

E. 

65  24  15 
52  48  20 
32  36  29 
47  36  25 
112  39  11 

9851 
9640 
S674 
9673 
3039 

66  57  37 
54  26  21 
34  13  44 
45  59    9 
111    9  46 

9835 
9638 
9669 
9663 
3095 

68  31  20 
56    4  38 
35  51  15 
44  21  38 
109  40    4 

9818 
9615 
9649 
9650 
3012 

70    5  24 
57  43  13 
37  29    3 
42  43  51 

108  10    6 

9809 
9009 
9636 

9638 

9997 

27 

a  Arietis 
Jupiter 
Aldebaran 
Regulus 

Sun 

W. 

W. 

W. 

E. 

E. 

78    0  55 
66    035 
45  42  29 
34  30  39 
100  35  50 

9734 
9535 
9570 
9574 
9996 

79  37    3 
67  40  59 
47  22    5 
32  51    8 
99    4    4 

2709 
9592 
2556 
8561 
9912 

81  13  31 
69  21  42 
49    2    0 
31  11  19 
97  32    0 

9694 

9506 
8543 
9548 
S896 

82  50  19 
71    2  44 
50  42  14 
29  31  12 
95  59  36 

9679 
9484 
9589 
9535 
9881 

28 

a  Arietis 

Jupiter 

Aldebaran 

Sun 

W. 
W. 
W. 
E. 

90  59  19 
79  32  53 
59    8  20 
88  12  44 

9606 
9492 
9457 
9805 

92  38    6 
81  15  56 
60  50  34 
86  38  22 

8592 
2408 
2443 

8788 

94  17  12 

82  59  20 

62  as  9 

85    339 

8578 
9394 
8438 
8778 

95  56  37 
84  43    4 
64  16    4 
83  28  35 

9564 

9379 
9413 
9757 

29 

Jupiter 

Aldebaran 

Pollux 

Sun 

W. 
W. 
W. 
E. 

93  27    2 
72  55  57 

29  36  15 

75  28    6 

9306 
9339 
2492 
9679 

95  12  53 
74  41    0 
31  17  39 
73  50  58 

3991 
9335 
2464 
2663 

96  59    6 
76  26  23 
32  59  43 
72  13  29 

8977 
8311 
8437 
8649 

98  45  40 
78  12    7 
34  42  25 
70  35  40 

9963 
8296 
9411 
9633 

30 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

87    6    5 
43  24  23 
62  21  29 

2996 
2304 
9560 

88  53  54 
45  10  16 
60  41  39 

2212 
2387 
3547 

90  42    4 
46  56  35 
59    1  31 

8199 
9369 
8533 

92  30  33 
48  43  20 
57  21    4 

9186 
9959 

9SA1 

31 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

57  42  57 
21  31  31 
48  54  34 

9179 
9139 
3463 

59  31  56 
23  21  30 
47  12  29 

2167 
3136 
8453 

61  21  14 
25  n  49 
45  30  10 

8155 
8115 
3445 

63  10  50 
27    2  26 
43  47  39 

9143 
9104 
9436 

XTIII. 
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181 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

d 

21 

Star'u  Name 
and 

PCMltiOD. 

Midnight 

p.  L. 

of 
Diff. 

XVh. 

p.  L. 

of 
Dlff. 

xvmh. 

P.L. 

of 
Dlff. 

XXPi. 

P.L. 

of 

Diff. 

Pollux 

E. 

67  57    2 

3081 

• 

66  27  15 

3016 

O           .'         // 

64  57  22 

3011 

0          1        II 

63  27  23 

3007 

22 

Fomnlhaut 
a  Pegasi 
Pollux 
Regulus 

W. 
W. 
E. 
E* 

83  13  35 
68    6  26 
55  56    5 
91  31    3 

3163 

S985 
9S38 

84  40  28 
69  29  40 
54  25  33 
89  59  20 

3155 
»:C)5 
9980 
9991 

86    7  31 
70  53  11 
52  54  55 

88  27  28 

3148 
3390 
9976 
9915 

87  34  43 
72  16  59 
51  24  12 
86  55  28 

3140 
3306 
9971 
9908 

23 

Fomalhaut 
a  Pepsi 
a  Anetis 
Pollux 
Regulus 

W. 

W. 

W. 

E. 

E. 

94  52  57 
79  19  48 
35  44  57 
43  49  19 
79  13    7 

3105 
3945 

aaso 

9953 
9870 

96  21    1 
80  45    4 
37    8  42 
42  18    7 
77  40  10 

3098 
3933 
3983 
9950 
9869 

97  49  13 
82  10  34 
38  33  13 
40  46  51 
76    7    2 

3091 
3983 
3947 
9947 
9854 

99  17  33 
83  36  17 
39  58  26 
39  15  32 
74  33  44 

3085 
3919 
3914 
9946 

9846 

24 

a  Pepsi 
a  Anetis 
Jupiter 
Pollux 
Regulus 

W. 

W. 

W. 

E, 

E. 

90  47  52 
47  13  32 
3333    1 
31  38  43 

66  44  29 

3163 
3078 
9781 
9950 
9801 

92  14  45 
48  42    8 
35    7  54 
30    7  28 
65  10    2 

3155 
3056 

9no 

9956 

9799 

93  41  48 
50  11  11 
3643    1 
28  36  20 
63  35  23 

3147 
3034 
9759 
9964 
9788 

95    9    1 
51  40  41 
38  18  23 
27    5  22 
62    032 

3138 
3014 
8747 
9973 
8779 

25 

a  Pepsi 

a  Arietis 

Jupiter 

Aldebaran 

Regulus 

Sun 

W. 

W. 

W. 

W. 

E. 

E. 

102  27  27 
59  14  24 
46  19    3 
26  10  12 
54    2  52 

118  34    9 

3103 
9919 
9689 
9799 
9719 
3091 

103  55  33 
60  46  19 
47  55  58 
27  46  22 
52  26  38 

117    5  48 

3097 
9901 
9677 
9710 
9708 
3078 

105  23  46 
62  18  36 

49  33    9 
29  22  48 

50  50    9 
115  37  12 

3099 
9884 
9665 
9696 
9697 
3065 

106  52    5 
63  51  15 
51  10  36 
30  59  30 
49  13  25 

114    8  20 

3087 
9868 
96S8 
9686 
9685 
30Sfi 

26 

a  Arietis 

Jupiter 

Aldebaran 

Regulus 

Sun 

W. 

W. 

W. 

E, 

E, 

71  39  49 
59  22    5 
39    7    9 
41    5  47 
106  39  50 

9786 
9589 
9694 
9695 
9964 

73  14  35 
61    1  15 
40  45  32 
39  27  26 
105    9  17 

9771 
9576 
9610 
9619 
9969 

74  49  41 
62  40  43 
42  24  13 
37  48  48 
103  38  26 

8755 
9569 
9597 
9599 
9955 

76  25    8 
64  20  30 
44    3  12 
36    9  52 
102    7  17 

9740 
9549 
9584 
9587 
9941 

27 

a  Arietis 
Jupiter 
Aldebaran 
Regulus 

Sun 

W. 

W. 

W. 

E. 

E. 

84  27  27 

72  44    6 
52  22  47 
27  50  48 
94  26  53 

9664 
9480 
9515 
9593 
9866 

86    4  55 
74  25  48 
54    3  40 
26  10    6 
92  53  50 

9649 
9466 
8500 
9509 
9851 

87  42  43 
76    7  49 
55  44  53 
24  29    5 
91  20  28 

9635 
9458 
9486 
9496 
9835 

89  20  51 
77  50  10 
57  26  26 
22  47  46 
89  46  46 

9890 
9436 
9471 
9489 
9890 

28 

a  Arietis 

Jupiter 

Aldebaran 

Sun 

W. 
W. 
W. 
E, 

97  36  22 

86  27    9 
65  59  20 
81  53  11 

9551 
9364 
9396 
9741 

99  16  25 
88  11  35 
67  42  57 
80  17  26 

9538 
9349 
9383 
9795 

100  56  46 
89  56  23 
69  26  56 
78  41  20 

9595 
9335 
9368 

9710 

102  37  25 
91  41  32 
71  11  16 
77    4  53 

9519 
9390 
9354 
9605 

29 

Jupiter 

AldebAran 

Pollux 

Sun 

W. 
W. 
W. 
E. 

100  32  34 
79  58  13 
36  25  44 
68  57  30 

9949 

9981 
9387 
9618 

102  19  49 
81  44  40 
38    937 
67  19    0 

8335 
9967 
9365 

9603 

104    7  25 
83  31  28 
39  54    2 
65  40    9 

9990 
9953 
9344 

9589 

105  55  22 
85  18  36 
41  38  58 
64    0  59 

8907 
9939 
8394 
9574 

30 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

94  19  21 
50  30  30 
55  40  20 

9174 
9936 
9508 

96    8  28 

52  18    4 

53  59  18 

9161 
8391 
9496 

97  57  54 
54    6    0 
52  17  59 

9150 
8306 

8485 

99  47  37 
55  54  18 
50  36  24 

9139 
9199 
9474 

31 

Pollux 
Regulus 

Sun 

W. 
W. 
K 

65    0  43 
28  53  19 
42    4  56 

9139 
9094 
9499 

66  50  53 
30  44  28 
40  22    2 

9189 
9085 
9483 

68  41  18 
32  35  51 
38  38  59 

9113 
9075 
9417 

70  31  57 
34  27  28 
36  55  48 

8105 
9068 
8419 
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AT  GREENWICH  APPARENT  NOON. 


9 


o 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 


§ 


o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Right  AmudiIoil 


m 


14  26  53.08 
14  30  48.99 
14  34  45.72 

14  38  43.27 
14  42  41.66 
14  46  40.88 

14  50  40.92 
14  54  41.79 

14  58  43.49 

15  2  46.03 
15  6  49.40 
15  10  53.60 

15  14  58.64 
15  19  4.52 
15  23  11.22 

15  27  18.74 
15  31  27.10 
15  35  36.28 

15  39  46.29 
15  43  57.12 

15  48  8.78 

15  52  21.24 

15  56  34.50 

16  0  48.56 

16  5  3.41 
16  9  19.03 
16  13  35.39 

16  17  52.48 
16  22  10.30 
16  26  28.82 

16  30  48.01 


Diff.  for 
1  boar. 


9.813 
9.847 
9.881 

9.916 
9.950 
9.985 

10.019 
10.054 
10.088 

10.183 
10.157 
10.199 

10.226 
10.261 
10.295 

10.329 
10.363 
10.398 

10.433 
10.467 
10.501 

10.534 
10.567 
10.600 

10.632 
10.664 
10.695 

10.725 
10.754 

10.783 

10.811 


Apparent 
Declination. 


II 


S.14  32  35.1 

14  51  39.1 

15  10  28.6 

15  29     3.1 

15  47  22.4 

16  5  25.9 

16  23  13.3 
16  40  44.2 

16  57  58.0 

17  14  54.3 
17  31  32.8 
17  47  53.0 


Dlff.  for 
1  hoar. 


18 

18 
18 


3  54.7 
19  37.3 
35    0.4 


18  50     3.8 

19  4  47.0 
19  19     9.6 

19  33  11.4 

19  46  52.0 

20  0  10.8 

20  13  7.8 
20  25  42.6 
20  37  54.5 


Somi* 
diameter. 


It 


47.95  16  9.94 
47.36  16  10.18 
46.74   16   10.43 


46.11 
45.46 


16 
16 


10.67 
10.91 


44.80  16   11.15 


Sidereal 

Time 

of  the 

Seml- 

diamoier 

pawing 

the 
Merid- 
ian. 


44.12 
43.42 
42.70 

41.96 
41.21 
40.44 

39.65 
38.85 
38.03 

37.20 
36.35 
35.49 

34.61 
33.72 
32.81 

31.89 
30.96 
30.01 


20  49  43.5 

29.05 

21     1     9.4 

28.07 

21  12  11.6 

27.08 

21  22  49.8 

26.07 

21  33     3.7 

25.06 

21  42  53.1 

24.03 

S.21  52  17.7 

22.99 

16  11.39 

16  11.62 

16  11.86 

16  12.09 

16  12.32 

16  12.54 

16  12.76 

16  12.98 

16  13.20 

16  13.41 

16  13.62 

16  13.82 

16  14.02 

16  14.21 

16  14.40 

16  14.58 

16  14.76 

16  14.93 

16  15.10 

16  15.26 

16  15.42 

16  15.58 

16  15.73 

16  15.88 

16  16.03 


Eqaation  of 

Time, 

t?be 

ntbtrjcted 

from 

Apparent 

Time. 


66.98 

67.10 
67.21 

67.33 
67.45 
67.57 

67.69 
67.81 
67.93 

68.05 
68.17 
68.29 

68.41 
68.53 
68.65 

68.76 
68.88 
68.99 

69.11 
69.22 
69.33 

69.44 
69.55 
69.66 

69.76 
69.86 
69.96 

70.05 
70.15 
70.24 

70.33 


Dlff.  for 
1  hoar. 


16  18.68 
16  19.32 
16  19.15 

16  18.15 
16  16.33 
16  13.67 

16  10.18 
16  5.88 
16  0.75 

15  54.79 
15  48.00 
15  40.37 

15  31.90 
15  22.60 
15  12.49 

15  1.55 
14  49.79 
14  37.20 

14  23.79 
14  9.55 
13  54.49 

13  38.63 
13  21.97 
13  4.51 

12  46.26 
12  27.25 
12  7.50 

11  47.02 
11  25.81 
11  3.91 

10  41.34 


0.043 
0.009 
0.025 

0.060 
0.094 
0.129 

0.163 
0.198 
0.232 

0.267 
0.301 
0.336! 

0.370 
0.405 
0.439 

0.473 
0.507 
0.542 

0.577 
0.611 
0.645 

0.67B 
0.711 
0.744 

0.776 
0.808 
0.839 

0.869 
0.898 
0.927 

0.955 


Note.— Mean  Time  of  the  Seznidiameter  passing  may  be  foand  by  sabtraeting  Os.19  from  the  Sidereal  Time. 
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J 

jS 

% 

a 

^ 

i 

« 

o 

5 

a 

vi 

«« 

o 

o 

>» 

>» 

c: 

ca 

Q 

Q 

Mon. 

1 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat 

6 

Sun. 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat. 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat 

27 

Sun. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

THE  SUN'S 


Apparent 
Right  Ascension. 


m 


Dlff.  for 
1  hoar. 


14  26  55.75 

14  30  51.67 
14  34  48.41 

14  38  45.97 

14  42  44.36 

14  46  43.58 

14  50  43.63 

14  54  44.49 

14  58  46.18 

15  2  48.71 
15  6  52.07 
15  10  56.26 

15  15  1.29 

15  19  7.15 

15  23  13.83 

15  27  21.33 

15  31  29.66 

15  35  38.82 

15  39  48.79 

15  43  59.59 

15  48  11.21 

15  52  23.63 

15  56  36.85 

16  0  50.87 

16  5  5.67 

16  9  21.24 

16  13  37.55 

16  17  54.59 

16  22  12.35 

16  26  30.81 

16  30  49.94 


9.813 
9.847 
9.881 

9.916 
9.950 
9.985 

10.019 
10.054 
10.088 

18.123 
10.157 
10.198 

10.226 
10.261 
10.295 

10.329 
10.363 
10.398 

10.433 
10.467 
10.501 

10.534 
10.567 
10.600 

10.632 
10.664 
10.695 

10.725 
10.754 
10.783 

10.811 


Apparent 
Declination. 


S.  14  32  48.2 

4  51  52.0 

5  10  41.3 

5  29  15.6 

5  47  34.7 

6  5  38.0 

6  23  25.2 
6  40  55.8 

6  58  9.4 

7  15  5.5 
7  31  43.7 

7  48  3.6 

8  4  5.0 
8  19  47.3 
8  35  10.1 

8  50  13.1 

9  4  56.0 
9  19  18.3 

9  33  19.7 
9  46  59.9 
20  0  18.5 

20  13  15.1 
20  25  49.4 
20  38  1.0 

20  49  49.7 

21  1  15.2 
21  12  17.1 

21  22  54.9 
21  33  8.4 
21  42  57.5 

S.21  52  21.7 


Diiffor 
1  hoar. 


47.95 
47.36 
46.74 

46.11 
45.46 
44.80 

44.12 
43.42 
42.70 

41.96 
41.21 
40.44 

39.65 
38.85 
38.03 

37.20 
36.35 
35.49 

34.61 
33.72 
32.81 

31.89 
30.96 
30.01 

29.05 
28.07 
27.08 

26.07 
25.06 
24.03 

22.99 


Equation  of 

Time, 

tobe 

added  to 

Mean 

Time, 


m       t 

6  18.69 
6  19.32 
6  19.14 

6  18.13 
6  16.30 
6  13.63 

6  10.14 
6  5.83 
6    0.70 

5  54.72 
5  47.92 
5  40.28 

5  31.81 
5  22.50 
5  12.38 

5  1.43 
4  49.66 
4  37.06 

4  23.64 
4  9.40 
3  54.33 

3  38.47 
3  21.81 
3    4.34 

2  46.10 
2  27.08 
2    7.33 

1  46.85 
1  25.64 
1     3.74 


10  41.17 


DIff.  for 
1  hoar. 


0.043 
0.009 
0.025 

0.060 
0.094 
0.129 

0.163 
0.198 
0.232 

0.267 
0.301 
0.336 

0.370 
0.405 
0.439 

0.473 
0.507 
0.542 

0.577 
0.611 
0.645 

0.678 
0.711 
0.744 

0.776 
0.808 
0.839 

0.869 
0.898 
0.927 

0.955 


KOTE.^The  Semidiameter  for  Mean  Noon  may  be  awamed  the  same  as  thai  for  Apparent  Noon. 


Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  San. 


h      m       8 

4  43  14.44 
4  47  10.99 
4  51     7.55 

4  55    4.10 

4  59     0.66 

5  2  57.21 

5  6  53,77 
5  10  50.32 
5  14  46.88 

5  18  43.43 
5  22  39.99 
5  26  36.54 

5  30  33.10 
5  34  29.65 
5  38  26.21 

5  42  22.76 
5  46  19.32 
5  50  15.88 

5  54  12.43 

5  58    8.99 

6  2     5.54 

6  6  2.10 
6  9  58.66 
6  13  55.21 

6  17  51.77 
6  21  48.32 
6  25  44.88 

6  29  41.44 
6  33  37.99 
6  37  34.55 


16  41  31.11 


Diif.  for  1  hour 
+  9».8565 
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Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 


I 

o 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


True  LONGITUDE. 


219  7  58.0 

220  8  7.0 

221  8  17.9 

222  8  30.7 

223  8  45.3 

224  9  1.6 

225  9  19.5 

226  9  38.9 

227  9  59.8 

228  10  22.2 

229  10  45.9 

230  11  11.0 

231  11  37.5 

232  12  5.3 

233  12  34.5 

234  13  5.0 

235  13  36.8 

236  14  10.0 

237  14  44.7 

238  15  20.9 

239  15  58.7 

240  16  38.0 

241  17  18.8 

242  18  1.3 

243  18  45.3 

244  19  30.9 

245  20  18.1 

246  21  6.8 

247  21  57.0 

248  22  48.6 

249  23  41.5 


X' 


7  32.2 
7  41.0 

7  51.8 

8  4.5 
8  19.0 
8  35.1 

8  52.9 

9  12.2 
9  33.0 

9  55.2 

10  ia7 

10  43.7 

11  10.1 

11  37.8 

12  6.8 

12  37.1 

13  8.8 

13  41.9 

14  16.5 

14  52.5 

15  30.1 

16  9.3 

16  50.0 

17  32.3 

18  16.1 

19  1.5 

19  48.6 

20  37.2 

21  27.2 

22  18.6 

23  11.4 


Diff.for 
1  hoar. 


50.33 
50.41 
50.49 

50.57 
50.64 
50.71 

50.78 
50.84 
50.90 

50.96 
51.02 
51.08 

51.14 
51.19 
51.25 

51.30 
51.36 
51.42 

51.48 
51.54 
51.60 

51.67 
51.73 
51.60 

51.86 
51.93 
51.99 

52.06 
52.12 

52.18 


152.23 


LATITUDE. 


+0.48 
0.51 
0.52 

0.49 
0.44 
0.36 

0.26 

0.14 

+0.01 

—0.13 
0.26 
0.39 

0.50 
0.59 
0.65 

0.69 
0.69 
0.66 

0.60 
0.52 
0.42 

0.30 

0.16 

—0.02 

+0.11 
0.22 
0.31 

0.38 
0.42 
0.43 

+0.41 


Logarithm 

of  the 

Badins  Vector 

of  the 

Earth. 


9.9964305 
.9963213 
.9962126 

.9961045 
.9959969 
.9958899 

.9957835 
.9956779 
.9955732 

.9954696 
.9953671 
.9952659 

.9951662 
.9950682 
.9949721 

.9948780 
.9947858 
.9946956 

.9946076 
.9945219 
.9944385 

.9943573 
.9942781 
.9942010 

.9941260 
.9940529 
.9939816 

.9939119 
.9938438 
.9937772 

9.9937120 


Diff.  for 
1  hour. 


45.5 
45.3 
45.1 

44.9 
44.7 
44.4 

44.1 
43.8 
43.4 

42.9 
42.4 

41.8 

41.1 
40.4 
39.7 

38.9 
38.1 
37.2 

36.3 
35.3 
34.4 

33.4 
32.5 
31.6 

30.8 
30.0 
29.3 

28.7 
28.1 
27.5 

26.9 


Note  :  A  correspond!  to  the  true  equinox  of  the  date,  A'  to  the  nuan  eqninoz  of  Jannary  Od. 


Mean  Time 

of 
Sidereal  Ob. 


h     m        s 

9  15  14.35 
9  11  18.44 
9    7  22.53 

9  3  26.62 
8  59  30.71 
8  55  34.80 

8  51  38.89 
8  47  42.98 
8  43  47.07 

8  39  51.16 
8  35  55.25 
8  31  59.35 

8  28  3.44 
8  24  7.53 
8  20  11.62 

8  16  15.71 
8  12  19.80 
8    8  23.89 

8  4  27.98 
8  0  32.08 
7  56  36.17 

7  52  40.26 
7  48  44.35 
7  44  48.43 

7  40  52.52 
7  36  56.61 
7  33    0.70 

7  29  4.79 
7  25  8.87 
7  21  12.96 

7  17  17.05 


DifT.  for  1  hoar 
— ^9«».d:l0 


J 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 

o 


8£ailDIAMET£R. 


1 
2 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


Noon. 


16  35.2 
16  38.6 
16  37,3 

16  31.2 
16  20.8 
16  7.4 

15  52.4 
15  37.1 
15  22.8 

15  10.3 
15  0.3 
14  52.9 

14  48.2 
14  46.1 
14  46.4 

14  48.8 
14  52.8 

14  58.2 

15  4.5 
15  11.5 
15  19.1 

15  27.0 
15  35.3 
15  43.8 

15  52.5 

16  1.2 
16  9.4 

16  16.6 
16  22.1 
16  24.9 

16  24.5 


Midnight. 


// 


16  37.5 
16  38.6 
16  34.8 

16  26.5 
16  14.4 
16  0.0 

15  44.7 
15  29.7 
15  16.3 

15  5.0 
14  56.3 
14  50.2 

14  46.9 
14  46.0 
14  47.3 

14  50.6 

14  55.3 

15  1.2 

15  7.9 
15  15.2 
15  23.0 

15  31.1 
15  39.5 
15  48.1 

15  56.9 

16  5.4 
16  13.2 

16  19.6 
16  23.9 
16  25.2 

16  23.0 


HORIZONTAL    PARALLAX. 


Noon. 


u 


60  46.0 
60  58.6 
60  53.7 

60  31.2 
59  53.2 
59    3.9 

58  8.6 
57  12.5 
56  19.9 

55  34.3 
54  57.4 
54  30.3 

54  13.1 
54  5.4 
54     6.5 

54  15.1 
54  29.9 

54  49.6 

55  12.8 

55  38.7 

56  6.4 

56  35.5 

57  5.9 

57  37.2 

58  9.1 

58  41.0 

59  11.3 

59  37.8 

59  57.8 

60  8.2 

60    6.7 


Dlff.  for 
1  hour. 


+0.86 
+0.17 
-0.58 

1.28 
1.85 
2.22 

2.36 
2.29 

2.06 

1.73 
1.34 
0.92 

0.51 
-0.13 
+0.21 

0.50 
0.73 
0.90 

1.03 
1.12 
1.19 

1.24 
1.28 
1.32 

1.34 
1.31 
1.20 

0.99 

0.65 

+0.20 

-0.33 


Midnight 


Dlff.  for 
1  hoar. 


60  54.4 
60  58.4 
60  44.6 

60  13.9 
59  29.7 
58  36.7 

57  40.3 
56  45.5 
55  56.1 

55  14.7 
54  42.6 
54  20.5 

54  8.1 
54  4.9 
54    9.9 

54  21.8 

54  39.2 

55  0.8 

55  25.5 

55  52.3 
^6  20.8 

56  50.6 

57  21.4 

57  53.1 

58  25.1 

58  56.4 

59  25.2 

59  48.8 

60  4.4 
60    9.1 

60     1.0 


+0.53 

-0.20 

0.94 

1.59 
2.06 
2.32 

2.35 
2.19 
1.91 

1.54 
1.13 
0.71 

-0.32 

+0.04 

0.36 

0.62 
0.82 
0.97 

1.08 
1.16 
1.21 

1.26 
1.30 
1.33 

1.33 
1.26 
1.11 

0.83 
+0.44 
-0.06 

-0.61 


MERIDIAN    PASSAGE. 


AGE. 


h       m 

22  27.8 

23  22.6 

6 

0  18.6 

1  15.6 

2  13.1 

3  10.1 

4  5.5 

4  58.3 

5  48.1 

6  35.0 

7  19.5 

8  2.1 

8  43.7 

9  25.1 

10    7.0 

10  50.3 

11  35.4 

12  22.8 

13  12.7 

14  4.9 

14  58.7 

15  53.1 

16  47.3 

17  40.7 

18  33.1 

19  24.9 

20  16.5 

21  8.9 

22  2.6 

22  58.1 


Diff.  for 
1  hour. 


m 
2.27 

2.31 


2.35 
2.38 
2.38 

2.34 
2.25 
2.14 

2.01 
.1.90 
1.81 

1.75 
1.73 
1.73 

1.77 
1.84 
1.93 

2.03 
2.13 
2.21 

2.25 
2.26 
2.24 

2.20 
2.17 
2.16 

2.17 
2.21 
2.27 

2.34 


26.9 
27.9 
28.9 

0.5 
1.5 
2.5 

3.5 
4.5 
5.5 

6.5 
7.5 

8.5 

9.5 
10.5 
11.5 

12.5 
13.5 
14.5 

15.5 
16.5 
17.5 

18.5 
19.5 
20.5 

21.5 
22.5 
23.5 

24.5 
25.5 
26.5 

27.5 


II 


2i 
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NOTEMBER,  1869. 


T, 


/ 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 

for  L  in. 

Declination. 

Diff. 

for  1  in. 

Hoar. 

Right  Ascenfllon. 

Diff. 
for  1  tn. 

Docliuation. 

D'ff. 

for  1  in. 

M( 

3NDA^ 

Y  1. 

WEDNESDAY  3. 

h      m     8 

s 

O          1          II 

It 

h     in      R 

R 

O         /          // 

if 

0 

12  22  16.89 

2.3965 

N.  2  23  40.0 

13.404 

.  0 

14  15    7.55 

2.3862 

S.  8  15  40.7 

12.600 

1 

12  24  36.50 

2.3270 

2  10  15.1 

13.426 

1 

14  17  30.78 

2.3881 

8  28  15.0 

12.543 

2 

12  26  56.13 

2.3276 

1  56  48.9 

13.446 

2 

14  19  54.12 

2.3899 

8  40  45.8 

12.4S4 

3 

12  29  15.80 

2.3282 

1  43  21.5 

13.465 

3 

14  22  17.57 

2.3918 

8  53  13.1 

12.424 

4 

12  31  35.51 

2.3288 

1  29  53.1 

13.482 

4 

14  24  41.13 

2.3936 

9    5  36.7 

12.362 

5 

12  33  55.26 

2.3394 

1  16  23.7 

13.497 

5 

14  27    4.80 

2.3955 

9  17  56.5 

12JSS98 

6 

12  36  15.04 

2.3301 

1    2  53.5 

13.511 

6 

14  29  28.59 

2.3973 

9  30  12.5 

12.2U3 

7 

12  38  34.86 

2.3308 

0  49  22,5 

13.523 

7 

14  31  52.49 

2.3992 

9  42  24.5 

12.167 

8 

12  40  54.73 

2.3315 

0  35  50.8 

13.534 

8 

14  34  16.50 

2.4010 

9  54  32.5 

12.098 

9 

12  43  14.65 

s^fim 

0  ^  18.5 

13.543 

9 

14  36  40.62 

2.4029 

10    6  36.3 

12.028 

10 

12  45  34.61 

2.3331 

N.  0    8  45.7 

13.550 

10 

14  39    4.85 

2.4048 

10  18  35.9 

11.957 

11 

12  47  54.62 

2.3340 

S.  0    4  47.5 

13.555 

11 

14  41  29.19 

2.4067 

10  30  31.1 

11.684 

12 

12  50  14.69 

2.3349 

0  18  20.9 

13.559 

12 

14  43  53.65 

2.4085 

10  42  ^.0 

11.610 

13 

12  52  34.81 

2.3356 

0  31  54.5 

13.562 

13 

14  46  18.22 

2.4104 

10  54    8.4 

11.735 

14 

12  54  54.99 

2.3367 

0  45  28.3 

13.562 

14 

14  48  42.90 

2.4122 

11    5  50.2 

,    11.656 

15 

12  57  15.22 

2.3377 

0  59    2.0 

13.561 

15 

14  51    7.69 

2.4141 

11  17  27.3 

,    11.579 

16 

12  59  35.52 

2J387 

1  12  35.6 

13.558 

16 

14  53  32.59 

2.4159 

11  28  59.7 

11.499 

17 

13    1  55.88 

2.3398 

1  26    9.0 

13.554 

17 

14  55  57.60 

2.4178 

11  40  27.2 

11.417 

18 

13    4  16.30 

2.3410 

1  39  42.1 

13.548 

18 

14  58  22.73 

2.4196 

11  51  49.7 

11.334 

19 

13    6  36.79 

2.3421 

1  53  14.8 

13.541 

19 

15    0  47.97 

2.4215 

12    3    7.2 

11.249 

20 

13    8  57.35 

2.3432 

2    6  47.0 

13.532 

20 

15    3  13.31 

2.4233 

12  14  19.6 

11.164 

21 

13  11  17.98 

2.3443 

2  20  18.6 

13.521 

21 

15    5  38.76 

2.4251 

12  25  26.8 

wsm 

22 

13  13  38.67 

2.3455 

2  33  49.5 

13.508 

22 

15    8    4.32 

2.4269 

12  36  28.8 

10.968 

23 

13  15  59.44 

TU 

2.3468 

ESDA 

S.  2  47  19.6 
Y  2. 

13.494 

23 

15  10  29.98 
TH 

2.4386 

URSD. 

S.  12  47  25.4 
AY  4. 

10.898 

0 

13  18  20.29 

2.3481 

S.  3    0  48.8 

13.478 

0 

15  12  55.75 

2.4304 

S.  12  58  16.5 

103)6 

1 

13  20  41.21 

2.3494 

3  14  17.0 

13.461 

1 

15  15  21.62 

2.4321 

13    9    2.1 

10.713 

2 

13  23    2.22 

2.3508 

3  27  44.1 

13.442 

2 

15  17  47.60 

2.4338 

13  19  42.1 

10.619 

3 

13  25  23.31 

2.3522 

3  41  10.0 

13.422 

3 

15  20  13.68 

2.4a')5 

13  30  16.4 

10J)24 

4 

13  27  44.48 

2.3535 

3  54  34.7 

13.399 

4 

15  22  39.86 

2.4372 

13  40  45.0 

10.428 

5 

13  30    5.73 

2.3549 

4    7  58.0 

13.375 

5 

15  25    6.14 

2.4388 

13  51    7.8 

10.330 

6 

13  32  27.07 

2.3564 

4  21  19.7 

13.349 

6 

15  27  32.52 

2.4405 

14    1  24.6 

10.231 

7 

13  34  48.50 

2.3579 

4  34  39.9 

13.322 

7 

15  29  59.00 

2.4421 

14  11  35.5 

10.131 

8 

13  37  10.02 

2.3594 

4  47  58.4 

13.293 

8 

15  32  25.57 

2.4436 

14  21  40.3 

10.030 

9 

13  39  31.63 

2.3609 

5    1  15.1 

13.262 

9 

15  34  52.23 

2.4451 

14  31  39.0 

9.997 

10 

13  41  53.33 

2.3624 

5  14  29.8 

13J229 

10 

15  37  18.98 

2.4466 

14  41  31.5 

9.833 

11 

13  44  15.12 

2.3640 

5  27  42.5 

13.194 

11 

15  39  45.82 

2.4481 

14  51  17.8 

9.718 

12 

13  46  37.01 

2.3656 

5  40  53.1 

13.158 

12 

15  42  12.75 

2.4495 

15    0  57.7 

9.612 

13 

13  48  59.00 

2.3673 

5  54    1.5 

13.121 

13 

15  44  39.76 

2.4509 

15  10  31.2 

9..305 

14 

13  51  21.08 

2.3689 

6    7    7.6 

13.082 

14 

15  47    6.86 

2.4523 

15  19  58.3 

9.397 

15 

13  53  43.26 

2.3706 

6  20  11.3 

13.042 

15 

15  49  34.04 

2.453: 

15  29  18.8 

9.287 

16 

13  56    5.55 

2.3722 

6  a3  12.6 

13.000 

16 

15  52    1.30 

2.4550 

15  38  32,8 

9.176 

17 

13  58  27.94 

2.3739 

6  46  11.3 

12.955 

17 

15  54  28.63 

2.4562 

15  47  40.1 

9.065 

18 

14    0  50.42 

2.3756 

6  59    7.2 

12.909 

18 

15  56  56.04 

2.4574 

15  56  40.6 

8.953 

19 

14    3  13.01 

2.3774 

7  12    0.3 

12.862 

19 

15  59  23.52 

2.4585 

16    5  34.4 

8.839 

20 

14    5  35.71 

2.3701 

7  24  50.6 

12.813 

20 

16    1  51.06 

2.4096 

16  14  21.3 

8.724 

21 

14    7  58.51 

2.3803 

7  37  37.9 

12.762 

21 

16    4  18.67 

2.4607 

16  23    1.3 

8.609 

22 

14  10  21.42 

2.3836 

7  50  22.0 

12.710 

22 

16    6  46.35 

2.4017 

16  31  34.4 

8.493 

23 

14  12  44.43 

2.3844 

9    3    3.0 

12.656 

23 

16    9  14.09 

2.4627 

16  40    0.5 

8.377 

24 

14  15    7.55 

2.3862 

S.   8  15  40.7 

12.600 

24 

16  11  41.88 

2(4636 

S.16  48  196 

8.209 

TI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'd  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar..  Right  Aieension. 


Diff. 
for  1  ID. 


I 


Declination,     j 


Diff. 
for  L  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


FRIDAY  5. 


h     m 

16  11 
16  14 
16  16 
16  19 
16  21 
16  24 
16  26 
16  28 
16  31 
16  33 
16  36 
16  38 
16  41 
16  43 
16  46 
16  48 
16  51 
16  53 
16  56 

16  58 

17  1 
17  3 
17  6 
17  8 


•    I 
41.88 

9.73 
37.62 

5.56 
33.55 

1.58 
29.65 
57.75 
25.89 
54.05 
22JJ3 
50.43 
18.65 
46.88 
15.13 
43.38 
11.63 
39.87 

8.11 
36.34 

4.55 
32.74 

0.91 
29.05 


S.4636  S. 

9.4645 

S.4663 

9.4661 

9.4668 

9.4675 

9.4681 

9.4687 

9.4691 

9.4605 

9.4699 

9.4709 

9.4705 

9.4707 

9.4706 

9.4708 

9.4708 

9.4707 

9.4705 

9.4703 

9.4700 

9.4697 

9.4699 

9.4687 


s. 


O         I 

6  48 

6  56 

7  4 
12 
20 
28 
35 
43 
50 
57 

4 
11 
18 
25 
31 
38 
44 

8  50 

8  57 

9  3 
9  8 
9  14 
9  20 
9  25 


ti 


7 
7 
7 
7 

7 

7 
7 
8 
8 
8 
8 
8 
8 
8 


19.6! 
31.5; 
36.3 
33.9 
24.2 

7.2 
42.8 
]1.0 
31.9 
45.3 
51.1 
49.4 
40.1 
23JJ 
58.7 
26.5 
46.5 
58.8 

3.3 

0.0 
48.9 
30.0 

3.2 
28.5 


SATURDAY  6. 


0 

17  10  57.15 

9.4681 

S.  19  30  45.9 

1 

17  13  25.22 

9.4675 

19  35  55.4 

2 

17  15  53iJ5 

9.4668 

19  40  57.0 

3 

17  18  21JJ3 

9.4660 

19  45  50.6 

4 

17  20  49.17 

9.4651 

19  50-  36.2 

5 

17  23  17.05 

9.4642 

19  55  13.8 

6 

17  25  44.87 

9.4639 

19  59  43.5 

7 

17  28  12.63 

9.4621 

20    4    5.2 

8 

17  30  40.32 

9.4609 

20    8  18.8 

9 

17  33    7.94 

9.4597 

20  12  24.4 

10 

17  35  35.48 

9.4583 

20  16  22.1 

11 

17  38    2.94 

9.4569 

20  20  11.8 

12 

17  40  30.31 

9.4555 

20  23  53.4 

13 

17  42  57.60 

9.4540 

20  27  27.0 

14 

17  45  24.79 

9.4594 

20  30  52.6 

15 

17  47  51.88 

9.4507 

20  34  10J2 

16 

17  50  18.87 

9.4489 

20  37  19.7 

17 

17  52  45.75 

9.4471 

20  40  21.2 

18 

17  55  12.52 

9.4459 

20  43  14.8 

19 

17  57  39.17 

9.4439 

20  46    0.4 

20 

18    0    5.70 

9.4411 

20  48  38.0 

21 

18    2  32.10 

9.4390 

20  51    7.6 

22 

18    4  58;38 

9.4368 

20  53  29.3 

23 

18    7  24.52 

9.4346 

1     20  55  43.0 

24 

18    9  50.53 

9.4399 

S.20  57  48.8 

8.959 
8.139 
8.019 
7.899 
7.778 
7.655 
7.5^9 
7.409 
7.985 
7.160 
7.034 
6.908 
6.789 
6.655 
6.527 
6.398 
6J369 
6.140 
6^10 
5.880 
5.7U) 
5.619 
5.488 
5.356 


Hoar.  Riffbi  Ascenaion. 


Diff. 
for  1  ni. 


Declination. 


Diff. 
for  I  ni. 


5.994 
5.099 
4.960 
4.897 
4.694 
4.561 
4.498 
4.294 
4.161 
4.098 
3.895 
3.761 
3.697 
3.493 
3.360 
3.996 
3.093 
9.959 
9.896 
9.693 

ajxo 

9.498 
9J395 
9.163 
9.031 


0 
1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  7. 


h  m 

18  9 
18  12 


18 

18 


14 
17 


18  19 
18  21 
18  24 
18  26 
18  29 
18  31 
18  34 
18  36 
18  38 
18  41 
18  43 
18  46 
18  48 
18  50 
18  53 
18  55 

18  57 

19  0 


19 
19 


2 
5 


50.53 
16.40 
42.11 

7.67 
33.08 
58.33 
23.42 
48.34 
13.09 
37.66 

2.06 
26.27 
50.29 
14.12 
37.76 

1.20 
24.44 
47.47 
10.29 
32.90 
55.30 
17.48 
39.43 

1.16 


9.4323  S 

9.4398* 

9.4973! 

9.4948| 

9.4993 

9.4195 

9.4167 

9.4139 

9.4110 

9.4081 

9.4050 

9.4019 

9.3988 

9.3956 

9.3923 

9.3890 

9.3856 

9.3891 

9.3786 

9.3751 

9.3715 

9J678 

9.3641 

9.3603  S. 


20  57 
20  59 


yf 


21 
21 
21 
21 
21 
21 
21 


1 
3 
4 
6 
7 
8 
9 


21  10 
21  11 
21  12 
21  12 
21  13 
21  13 
21  13 
21  13 
21  13 
21  13 
21  12 
21  12 
21  11 
21  11 
21  10 


48.8 
46.7 
36.7 
18.8 
53.0 
19.4 
37.9 
48.7 
51.7 
46.9 
34.4 
14.2 
46.3 
10.8 
27,7 
37.0 
38.8 
33.0 
19.7 
58.9 
30.8 
55.3 
12.4 
22.2 


MONDAY  8. 


19 
19 


7 

9 


19  12 
19  14 
19  16 
19  19 
19  21 
19  23 
19  26 
19  28 
19  30 
19  33 
19  35 
19  37 
19  39 
19  42 
19  44 
19  46 
19  49 
19  51 
19  53 
19  55 

19  58 

20  0 
20  2 


22.66 
43.93 

4.97 
25.77 
46.33 

6.65 
26.73 
46.56 

6.14 
25.47 
44.54 

3.35 
21.91 
40.21 
58.24 
16.01 
33.51 
50.74 

7.70 
24.39 
40.81 
56.95 
12.82 
28.41 
43.72 


9.3565 
9.3596 
9.3487 
9.3447 
9.3407 
9.3367 
9.3396 
9.3984 
9.3949 
9.3900 
9.3157 
9.3114 
9.3071 
9.3097 
9.9983 
9J2939 
9.9894 
9.9849 
9J2804 
9.9759 
9.9713 
9J2667 
9.9691 
9.2575 
9.9599 


S.21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

S.20 


5 
4 
2 
1 


9  24.7 
8  20.0 
7  8.1 
49.0 
22.8 
49.5 
9.2 
59  21.9 
57  27.6 
55  26.4 
53  18.3 
51  3.4 
48  41.8 
46  13.4 
43  38.3 
40  56.6 
38  8.3 
13.5 
12.1 
4.3 
50.0 
22  29.4 
19  2.5 
15  29.4 
11  50.0 


35 
32 
29 
25 


9.031 

1.899 

f.767 

1.61)6 

1.505 

1.374 

1.944 

1.115 

0.985 

0.856 

0.797 

0.599 

0.479 

0.345 

0J313 

0.093 

OJ033 

0.159 

0.984 

0.408 

0.531 

0.653 

0.776 

0.898 


1J)J8 
1.138 
1J358 
1.377 
1.495 
1.613 
1.730 
1.847 
IJd&i 
9.077 
9.191 
9.304 
9.417 
9.529 
9.640 
9.750 
9.859 
9.968 
3J)76 
3.184 
3.290 
3.396 
3.500 
3.604 
3.707 


188 


NOYEMBER,  1869. 


Til 


• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aiceneion. 

Diff. 
for  ]  m. 

Declination. 

Diff. 
forlm. 

Hoar. 

Right  AKceusion. 

Diff. 
for  I  m. 

I 
Declination. 

Diff. 
for  i  m. 

TU 

ESDA 

Y  9. 

THURSDAY  11. 

h     m      8 

8 

O          1           II 

// 

h     m      8 

8 

O         1         tl 

II 

0 

20    2  43.72 

3.2529 

S.20  11  50.0 

3.707 

0 

21  45  27.95 

341321 

S.  15  30  46.5 

7.GB7 

1 

20    4  58.75 

2J2483 

20    8    4.4 

3.810 

1 

21  47  29.75 

3.0279 

15  23    3.4 

7.730 

2 

20    7  13.51 

2.2436 

20    4  12.8 

3.912 

2 

21  49  31.30 

2.«s»8 

15  15  16.5 

7.818  1 

3 

20    9  27.99 

9.2389 

20    0  15.1 

4.013 

3 

21  51  32.61 

2.0197 

15    7  25.9 

7.874 

4 

20  11  42.18 

2.2342 

19  56  11.3 

4.113 

4 

21  5J3  33.67 

2.0157 

14  59  31.6 

7.935 

5 

20  13  56.09 

2.2294 

19  52    1.6 

4.211 

5 

21  55  34.49 

2.0117 

14  51  3;}.7 

7.995 

6 

20  16    9.71 

2.2247 

19  47  46.0 

4U)06 

6 

21  57  35.08 

2.0077 

14  43  32.2 

8.054 

7 

20  18  23.05 

2je200 

19  43  24.5 

4.407 

7 

21  59  35.43 

2.0038 

14  35  27.2 

8.113 

8 

20  20  36.11 

2.2153 

19  38  57.1 

4.503 

8 

22    1  35.54 

8.0000 

14  27  18.6 

&171 

9 

20  22  48.88 

2.2105 

19  34  24.0 

4.599 

9 

22    3  35.42 

1.9963 

14  19    6,Q 

6.298 

10 

20  25    1.37 

2.2058 

19  29  45.2 

4.694 

10 

22    5  35.08 

1.9924 

14  10  51.2 

6.985 

11 

20  27  13.57 

2.2010 

19  25    0.7 

4.788 

11 

22    7  34.51 

1.9886 

14    2  32.4 

8.341 

12 

20  29  25.49 

2.1962 

19  20  10.6 

4.881 

12 

22    9  33.71 

1.6849 

13  54  10.3 

8.396 

13 

20  31  ^.12 

2.1914 

19  15  14.9 

4.974 

13 

22  11  32.69 

l.d81i^ 

13  45  44.9 

8.450 

14 

20  33  48.46 

2.1867 

19  10  13.7 

5.065 

14 

22  13  31.45 

1.9775 

13  37  16.3 

8J)04 

15 

20  35  59.52 

2.1819 

19    5    7.1 

5.156 

15 

22  15  29.99 

1.9739 

13  28  44.5 

8.^7 

16 

20  38  10.29 

2.1772 

18  59  55.0 

5.246 

16 

22  17  28.32 

1.9703 

13  20    9.5 

8.609 

17 

20  40  20.78 

2,1724 

18  54  37.5 

5.335 

17 

22  19  26.43 

1.9668 

13  11  31.4 

6.660 

18 

20  42  30.98 

2.1677 

18  49  14.8 

5.423 

18 

22  21  24.33 

1.9633 

13    2  50.3 

6.711 

19 

20  44  40.90 

2.1629 

18  43  46.8 

5.511 

19 

22  23  22.03 

1.9599 

12  54    6.2 

8.761 

20 

20  46  50.53 

2.1562 

18  38  13.5 

5.597 

20 

22  25  19.52 

1.9565 

12  45  19.0 

&810  ' 

21 

20  48  59.88 

2.1534 

18  32  35.1 

5.683 

21 

22  27  16.81 

1.9533 

12  36  28.9 

8.858  1 

22 

20  51    8.94 

2.1487 

18  26  51.6 

5.768 

22 

22  29  13.90 

1.9498 

12  27  35.9 

8.907 

23 

20  53  17.72 
WED 

2.1439 

NESD 

S.  18  21    3.0 
AY  10. 

5.853 

23 

22  31  10.79 
Fl 

1.9465 

IIDAY 

S.  12  18  40.0 
12. 

8.955 

0 

20  55  26.21 

2.1392 

S.  18  15    9.4 

5.935 

0 

22  33    7.48 

1.9433 

S.  12   9  4i.a 

9.009 

1 

20  57  34.42 

2.1340 

18    9  10.9 

6.017 

1 

22  35    3.98 

1.9403 

12    0  39.8 

9.048 

2 

20  59  42.36 

2.1299 

18    3    7.4 

6.098 

2 

22  37    0.30 

1.9370 

11  51  35.6 

9MB 

3 

21     1  50.01 

2.1252 

17  56  59.0 

6.179 

3 

22  38  56.43 

1.9339 

11  42  28.7 

9.138 

4 

21     3  57.38 

2.1206 

17  50  45.9 

6.259 

4 

22  40  52.37 

1.9308 

11  33  19.1 

9.182 

5 

21     6    4.47 

2.1159 

17  44  28.0 

6.338 

5 

22  42  48.13 

1.9278 

11  24    6.9 

9.^5 

6 

21    8  11.29 

2.1113 

17  J«    5.3 

6.416 

6 

22  44  43.71 

1.9249 

11  14  52.1 

9.968 

7 

21  10  17.83 

2.1067 

17  31  37.9 

6.494 

7 

22  46  39.12 

1.9330 

11    5  34.8 

9.310 

8 

21  12  24.a) 

2.1021 

17  25    6.0 

6.570 

8 

22  48  34.35 

1.9191 

10  56  14.9 

9.351 

9 

21  14  30.08 

2.0976 

17  18  29.5 

6.646 

9 

22  50  29.41 

1.9163 

10  46  52.6 

9.393 

10 

21  16  35.80 

2.0930 

17  11  48.5 

6.721 

10 

22  52  24.31 

1.9135 

10  37  27.9 

9.439 

11 

21  18  41.25 

2.0885 

17    5    3.0 

6.795 

11 

22  54  19.04 

1.9108 

10  28    0.8 

9.473 

12 

21  20  46.42 

2.0840 

16  58  13.1 

6.868 

12 

22  56  13.61 

1.9081 

10  18  31.3 

9.510 

13 

21  22  51.32 

2.0795 

16  51  18.8 

6.941 

13 

22  58    8.02 

1.9055 

10    8  59.5 

9JHd 

14 

21  24  55.96 

2.0751 

16  44  20.2 

7.012 

14 

23    0    2.27 

1.9030 

9  59  25.5 

9.586  1 

15 

21  27    0.33 

2.0707 

16  37  17.3 

7.08:* 

15 

23    1  56.37 

1.9005 

9  49  49.2 

9.693 

16 

21  29    4.44 

2.0662 

16  30  10.2 

7.153 

16 

23    3  50.33 

1.8980 

9  40  10.7 

9.65!» 

17 

21  31    8.28 

2.0618 

16  22  58.9 

7.223 

17 

23    5  44.14 

1.8956 

9  30  30.1 

9JB&5 

18 

21  33  11.86 

2.0575 

16  15  43.4 

7.291 

18 

23    7  37.80 

1.8938 

9  20  47.3 

9.730 

19 

21  35  15.18 

2.0532 

16    8  23.9 

7«T59 

19 

23    9  31.32 

1.8908 

9  11     2.4 

9.765 

20 

21  37  18.24 

2.0489 

16    1    0.3 

7.426 

20 

23  11  24.70 

1.8885 

9    1  15.5 

9.799 

21 

21  39  21.05 

2.0447 

15  53  32.7 

7.493 

21 

23  13  17.95 

1.8863 

8  51  26.6 

9.8» 

22 

21  41  23.60 

2.0405 

15  46    1.2 

7.558 

22 

23  15  11.06 

1.8841 

8  41  35.7 

9.cei 

23 

21  43  25.90 

2.036:) 

15  38  25.8 

7.623 

23 

23  17    4.04 

1.8ttM) 

8  31  42.9 

9.806 

24 

21  45  27.95 

2.0321 

S.  15  30  46.5 

7.087 

24 

23  18  56.90 

1.8799 

S.  8  21  48.2 

9.928 

Till. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Right  Aiiceniiioii. 

DIff. 
for  1  m. 

Declluatloa. 

Diir. 

for  1  m. 

Boar. 

Right  Asoensiou. 

Diir. 

for  1  m. 

Deeliaation. 

Diff. 
for  1  in. 

SAT 

URDA 

Y  13. 

MONDAY  15. 

h     m     fl 

1 

O          *           */ 

II 

h     m      H 

« 

0         /          II 

// 

0 

23  18  56.90 

1.8799 

S.  8  21  48.2 

9.998 

0 

0  47  45.37 

1.8401 

S.  0    0  24.4 

10.738 

1 

23  20  49.63 

1.8779 

8  11  51.6 

9.959 

1 

0  41)  35.79 

1.8405 

N.  0  10  19.9 

10.740 

2 

23  22  42.25 

1.8759 

8    1  53.1 

9.989 

2 

0  51  26.23 

1.8410 

0  21    4.4 

10.742 

3 

23  24  34.75 

1.8740 

7  51  52.9 

10.018 

3 

0  53  16.70 

1.8416 

0  31  49.0 

10.743 

4 

23  26  27.13 

1.8721 

7  41  51.0 

10.046 

4 

0  55    7.21 

1.8431 

0  42  33.6 

10.744 

5 

23  28  19.40 

1.8703 

7  31  47.4 

10.074 

5 

0  56  57.75 

1.8437 

0  53  18.2 

10.744 

6 

23  30  11.57 

1.8685 

7  21  42.1 

10.102 

6 

0  58  48.33 

1.8434 

1    4    2.9 

10.743 

7 

23  32    3.63 

1.8668 

7  11  35.1 

10.130 

7 

1    0  38.95 

1.8441 

1  14  47.5 

10.742 

8 

23  33  55.58 

1.8651 

7    1  26.5 

10.157 

8 

1    2  29.62 

1.8449 

1  25  31.9 

10.740 

9 

23  35  47.44 

l.R63ft 

6  51  16.3 

10.183 

9 

1    4  20.33 

1.8457 

1  36  16.2 

10.738 

10 

23  37  39.20 

1.8619 

6  41    4.6 

10.30b 

10 

1    6  11.10 

1.8466 

1  47    0.4 

10.735 

11 

23  39  30.87 

1.8604 

6  30  51.3 

10.333 

11 

1    8    1.92 

I.8I75 

1  57  44.4 

10.731 

12 

23  41  22.45 

1.8589 

6  20  36.6 

10.357 

12 

1    9  52.80 

1.6485 

2    8  28.1 

10.727 

13 

23  43  13.94 

1.8575 

6  10  20.4 

10.381 

13 

1  11  43.74 

1.8195 

2  19  11.5 

10.723 

14 

23  45    5.35 

1.8561 

6    0    2.9 

10.304 

14 

1  13  34.74 

1.8506 

2  29  54.7 

10.716 

15 

23  46  56.68 

lJ?)4d 

5  49  44.0 

10.337 

15 

1  15  25.81 

1.8517 

2  40  37.5 

10.710 

16 

23  48  47.93 

1.83.% 

5  39  23.7 

10.348 

16 

1  17  16.94 

1.8539 

2  51  1:^.9 

10.703 

17 

23  50  39.10 

1.8523 

5  29    2.2 

10.369 

17 

1  19    8.15 

1.8341 

3    2    1.8 

10.695 

18 

23  52  30J20 

1.8511 

5  18  39.4 

10.390 

18 

1  20  59.43 

1.8554 

3  12  43.3 

10.687 

19 

23  54  21.23 

1.8500 

5    8  15.4 

10.410 

19 

1  22  50.79 

1.8567 

3  23  24.3 

10.678 

20 

23  56  12.20 

1.8489 

4  57  50.2 

10.430 

20 

1  24  42J» 

1.8580 

3  34    4.7 

10.668 

21 

23  58    3.10 

1.8479 

4  47  23,8 

10.449 

21 

1  26  33.75 

1.8594 

3  44  44.5 

10.658 

22 

23  59  53.95 

1.84T0 

4  36  56.3 

10.467 

22 

1  28  25.36 

1.8609 

3  55  23.7 

10.647 

23 

0    1  44.74 

1.8461 

S.  4  26  27.7 

10.485 

23 

1  30  17.06 

1.8634 

N.  4    6    2.2 

10.636 

SU 

NDAY 

14. 

TU 

ESDAY  16. 

. 

0 

0    3  35.48 

1.845S 

S.  4  15  58.1 

10.502 

0 

1  32    8.85 

1.8640 

N.  4  16  40.0 

10.634 

1 

0    5  26.17 

1.8444 

4    5  27.5 

10.518 

1 

1  34    0.74 

1.8656 

4  27  17.1 

10.619 

2 

0    7  16,81 

1.8437 

3  54  55.9 

10.534 

2 

1  35  52.72 

1.8679 

4  37  53.4 

10.598 

3 

0    9    7.41 

1.8430 

3  44  23.4 

10.550 

3 

1  37  44.80 

1.8688 

4  48  28.8 

10.583 

4 

0  10  57.97 

1.8424 

3  33  49.9 

10.565 

4 

1  39  36.98 

1.8705 

4  59    3.4 

10.568 

5 

0  12  48.49 

1.8418 

3  23  15.5 

10.579 

5 

1  41  29.27 

1.8723 

5    9  37.1 

10.553 

6 

0  14  38.98 

1.84IS 

3  12  40.4 

10.593 

6 

1  43  21.66 

1.8T41 

5  20    9.8 

10.537 

7 

0  16  29.43 

1.8407 

3    2    4.5 

10.606 

7 

1  45  14.16 

1.8760 

5  30  41.5 

10.521 

8 

0  18  19.86 

•1.8403 

2  51  27.7 

10.6]  8 

8 

1  47    6.78 

1.8780 

5  41  12.3 

10.503 

9 

0  20  10J26 

1.8398 

2  40  50.2 

10.630 

9 

1  48  59.52 

1.8800 

5  51  42.0 

10.484 

10 

0  22    0.64 

1.8305 

2  30  12.1 

10.641 

10 

1  50  52.38 

1.8820 

.  6    2  10.4 

10.465 

11 

0  23  51.00 

1.8392 

2  19  33.3 

10.652 

11 

1  52  45.36 

1.8841 

6  12  37.7 

10.446 

12 

0  25  41.aT 

1.8390 

2    8  53.9 

10.662 

12 

1  54  38.47 

1.8862 

6  23    3.9 

10.426 

13 

0  27  31.68 

1.8388 

1  58  13,9 

10.672 

13 

1  56  31.70 

1.8883 

6  33  28.9 

10.405 

14 

0  29  22.00 

1.8387 

1  47  33.3 

10.681 

14 

1  58  25.06 

1.8905 

6  43  52.5 

104)83 

15 

0  31  12.32 

1.8386 

1  36  52.2 

10.689 

15 

2    0  18.56 

1.8938 

6  54  14.8 

10.361 

16 

0  33    2.63 

1.8386 

1  26  10.6 

10.697 

16 

2    2  12.19 

1.8050 

7    4  35.8 

10.337 

17 

0  34  52.94 

1.8386 

1  15  28.5 

10.705 

17 

2    4    5.96 

1.8973 

7  14  55.4 

10.313 

18 

0  36  43ii6 

1.8387 

1    4  46.0 

10.712 

18 

2    5  59.87 

1.8997 

7  25  13.4 

in.289 

19 

0  38  33.58 

1.8388 

0  54    3.1 

10.718 

19 

2    7  53.92 

1.9(K21 

7  35  30.0 

10.264 

20 

0  40  23.91 

1.8390 

0  43  19.9 

lo.-m 

20 

2    9  48.12 

1.9(H5 

7  45  45.A 

10.238 

21 

0  42  14.25 

1.8393 

0  32  36.4 

10.728 

21 

2  11  42.47 

1.9070 

7  55  58.6 

10.211 

22 

0  44    4.61 

1.8394 

0  21  52.6 

10.732 

22 

2  13  36.96 

1.0095 

8    6  10.4 

10.183 

23 
24 

0  45  54.98 

1.8397 

0  11    8.6 

10.735 

23 

2  15  31.61 

1.9121 

8  16  20.5 

10.155 

0  47  45.37 

1.8401 

S.  0    0  24.4 

;    10.738 

24 

2  17  26.41 

1.9147 

N.  8  26  29.0 

10.126 
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GREENWICH  MEAN  TIME. 

I 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                             1 

Hour. 

Right  Awenaion. 

Diflf. 
for  1  m. 

Dedinatiou. 

Diir. 

forlm. 

Hoar. 

Right  Ascension. 

Diff. 
forlm. 

DecUnotion. 

Diff.     ' 
fori  m.  * 
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NESD 

AY  17. 

FRIDAY 
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s 

O.I          II 

n 

0 
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0 

3  53    0.80 

9.0781 

N.15  44  14.9 
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1 
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3 
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4 
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4 
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5 
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5 
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9.936 

6 
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90)097 

13  13  35.4 

8.895 

6 

4  57    7.87 

9.1956 

19    3  31.0 

5.360 

7 

3  18  14.58 

9.0133 

13  22  27.5 

8.841 

7 

4  59  19.72 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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for  1  m. 
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MONDAY  22. 
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TUESDAY  23. 
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WEDNESDAY  24. 
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7.095 
7.202 
7.309 
7.415 
7.520 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ARceDtdon. 

Diif. 
for  1  m. 
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Diffi 
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THURSDAY  25. 
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9J2800 

N.13  35  51.1 

9.907 

0 

12    4    4.52 

Qjem 

N.  4  20  51.8 

12.796 

1 

10  18  11.94 

9.9785 

13  25  54.1 

9.999 

1 

12    6  18.89 

9.9396 

4    8    2.9 

19.831 

2 

10  20  28.61 

9.9770 

13  15  52.1 

10.075 

2 

12    8  33.27 

9J2398 

3  55  12.1 

12.869 

3 

10  22  45.19 

9.9756 

13    5  45.1 

10.158 

3 

12  10  47.66 

9.9400 

3  42  19.5 

L9.891 

4 

10  25    1.68 

9J2741 

12  55  33.2 

10.940 

4 

12  13    2.07 

9J3409 

3  29  25.2 

12.919 

5 

10  27  18.08 

2smn 

12  45  16.4 

10.391 

5 

12  15  16.49 

9.9405 

3  16  29.2 

19.947 

6 

10  29  34.40 

9.9719 

12  34  54.7 

10.400 

6 

12  17  30.93 

9J2400 

3    3  31.6 

12.973 

7 

10  31  50.63 

9.9698 

12  24  28.3 

10.479 

7 

12  19  45.39 

9.9413 

2  50  32.5 

12.997 

8 

10  34    6.78 

9.9684 

12  13  57.2 

10.557 

8 

12  21  59.88 

9J9417 

2  37  32.0 

13.090 

9 

10  36  22.84 

9.9671 

12    3  21.5 

10.634 

9 

12  24  14.40 

9.9499 

2  24  30.1 

I3U>4a 

10 

10  38  38.83 

9.9658 

11  52  41.1 

10.710 

10 

12  26  28.95 

9.9497 

2  11  27.0 

13U)62 

11 

10  40  54.74 

9J2645 

11  41  56.2 

10.788 

11 

12  28  43.53 

9.9433 

1  58  22.7 

130)81 

12 

10  43  10.57 

9.9639 

11  31    6.8 

10.860 

12 

12  30  58.15 

9JM40 

1  45  17.3 

I3UKI9 

13 

10  45  26.32 

9.9619 

11  20  13.0 

10.933 

13 

12  33  12.81 

9.9447 

1  32  10.8 

13.116 

14 

10  47  42.00 

9.9607 

11    9  14.9 

11.005 

14 

12  35  27.52 

2.2454 

1  19    3.4 

13.131 

15 

10  40  57.61 

9.9595 

10  58  12.5 

11.075 

15 

12  37  42.27 

2.9469 

1    5  55.1 

13.145 

16 

10  52  13.14 

9.9583 

10  47    5.9 

11.145 

16 

12  39  57.07 

9.9470 

0  52  46.0 

13.158 

17 

10  54  28.60 

9.9571 

10  35  55.1 

11.914 

17 

12  42  11.92 

9.9479 

0  39  36.2 

13.169 

18 

10  56  43.99 

9.9560 

10  24  40.2 

11.981 

18 

12  44  26.82 

9.9488 

0  26  25.7 

13.179 

19 

10  58  59.32 

9J3549 

10  13  21.3 

11.348 

19 

12  46  41.78 

2.2498 

0  13  14.7 

13.187 

20 

11    1  14.58 

9.9538 

10    1  58.4 

1].414 

20 

12  48  56.80 

2,^2509 

N.  0    0    3.3 

13.194 

21 

11    3  29.78 

9.9598 

9  50  31.6 

11.479 

21 

12  51  11.89 

2.2590 

S.  0  13    8.5 

13.900 

22 

11    5  44.92 

9.9518 

9  39    0.9 

11.543 

22 

12  53  27.04 

9.9531 

0  26  20.7 

13.905 

23 

11    8    0.00 

9.9509 

9  27  26.4 

11.606 

23 

12  55  42.26 

2.2543 

0  39  33.1 

13JW8 

24 

11  10  15.03 

9.9500 

N.  9  15  48.2 

11.668 

24 

12  57  57.55 

2.2555 

S.  0  52  45.6 

13.909 

XII. 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

lUght  AfloensioD. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  AsoenEion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

MONDAY 

'  29. 

TUESDAY  30. 

h     in     s            8 

o      /       »    1 

ti 

h     m     B 

«       1 

0     /      II  \ 

II 

0 

12  57  57.55 

9.9555 

S.  0  52  45.6 

13.909 

0 

13  52  33.15 

9.9980^ 

S.  6    6  44.5' 

19.816 

1 

13     0  12.92      9J3568 

1    5  58.2; 

13^209 

1 

13  54  51.10 

9.3003' 

6  19  32.5; 

19.789 

2 

13    2  28.36    9J&81 

1  19  10.7. 

13.908 

2 

13  57    9.19 

9.3096 

6  32  18.3 

19.746 

3 

13    4  43.88,    9J2SM 

1  32  23.1! 

13.905 

3 

13  59  27.42 

9.3050' 

6  45    1.9; 

19.708 

4 

13    6  59.49    2JK08 

1  45  35.3 

13.901 

4 

14    1  45.79 

9.3074! 

6  57  43.2 

19.669 

5 

13     9  15.18      3J263S 

1  58  47.2, 

13.196 

5 

14    4    4.30 

9.3098 

7  10  22.1 

19.698 

6 

13  11  30.96      3.2637 

2  11  58.8 

13.189 

6 

14    6  22.96 

9.3199' 

7  22  58.6 

19.586 

7 

13  13  46.83,     8.9653 

2  25    9.9! 

13.181 

7 

14    8  41.77 

9.3147, 

7  35  32.5; 

19.549 

8 

13  16    2.80    UJxeQ 

2  38  20.5, 

13.171 

8 

14  11    0.72 

9.3179, 

7  48    3.7 

19.497 

9 

13  18  18.87 

9.9686 

2  51  30.4 

13.159 

9 

14  13  19.82 

9.3197 

8    0  32.1 

19.450 

10 

13  20  35.03    2J3709 

3    4  39.6 

13.146 

10 

14  15  39.08 

9.3993; 

8  12  57.7. 

19.409 

11 

13  22  51.29    9j?7i9 

3  17  48.0 

13.133 

11 

14  17  58.49 

9.^48! 

8  25  20.4; 

19.353 

12 

13  25    7.66    2jmn 

3  30  55.5 

13.118 

12 

14  20  18.05 

9J974 

8  37  40.0 

19.309 

13 

13  27  24.13      9.9755 

3  44    2.11 

13.101 

13 

14  22  37.77 

9.3300 

8  49  56.5 

19.949 

14 

13  29  40.721    9.9n4 

3  57    7.6 

13.089 

14 

14  24  57.65 

9.3396 

9    2    9.9 

19.195 

15 

13  31  57.42:    9.9783 

4  10  11.9; 

13.069 

15 

14  27  17.68 

9.3353I 

9  14  20.0. 

19.139 

16 

13  34  14.23|    9.9619 

4  23  15.0 

13.041 

16 

14  29  37.88 

9.3380, 

9  26  266 

19.089 

17 

13  36  31.16     9J2839 

4  36  16.8 

13.018 

17 

14  31  58^24 

9.3407 

9  38  29.8 

19.033 

18 

13  38  48.21      9^2859 

4  49  17.1 

19.994 

18 

14  34  18.76 

9.3434 

9  50  29.4 

11.963 

19 

13  41      5.38;     9J8873 

5    2  15.9 

19.968 

19 

14  36  39.44 

9.3461 

10    2  25.4 

11.909 

20 

13  43  22.68     9.9893 

5  15  13.2, 

19.941 

20 

14  39    0.29 

9.3488 

10  14  17.7 

11.839 

21 

13  45  40.10    9^14 

5  28    8.8 

19.919 

21 

14  41  21.30 

9.3516 

10  26    6.2 

11.775 

22 

13  47  57.651    9J1936 

5  41    2.6 

19.881 

22 

14  43  42.48 

9U)544 

10  37  50.7 

11.709 

23 

13  50  15.33,     9.9956 

5  53  54.5, 

19.849 

23 

14  46    3.83 

9.3579 

10  49  31JJ 

11.649 

24 

13  52  33.15;    9.9980 

S.  6    6  44.5' 

19.816 

24 

14  48  25.34 

9.3600, 

S.11    1    7.7 

11.573 

PHASES  OF  TH 

E  MOON. 

#  New  '^ 
3)  First  C 

loon.   ... 

d       h 

3  11 
10  14 

m 

35.5 
55.4 

Quarter,    .     . 

•             •             • 

•         •         •         • 

O  FuUM 
a  Last  Q 

oon. 

18  19 
26    6 

17.9 
14.6 

[uarter,     .     . 

•             •             • 

< 

<C  Perige 
C  Apoge 

if    Pftricrfi 

d 

2 

h 

5.5 

14 

8.8 

p 

30 

9.2 

-  — -o- 

25 


194: 


NOTEHIBER,  1869 


xin. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

;. 

StAr'M  Nomo 

• 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

o  a 

nnd 

Noon. 

of 

np». 

of 

VP». 

of 

IXh- 

of 

1 

Position. 

Dlff. 

Diff. 

Dlff. 

Diff. 

Pollux 

W. 

72  22'  49 

S097 

O           /        /' 

74  13  53 

9089 

Oil' 

76    5    9 

9083 

O          t        n 

77  56  35 

9077 

Regulus 

W. 

36  19  17 

SOGO 

38  n  18 

9053 

40    3  30 

9047 

41  55  51 

9041 

Sun 

K. 

35  12  30 

S408 

33  29    7 

9407 

31  45  42 

9407 

30     2   17      9408 

5 

Sun 

W. 

21  21  32 

9614 

23    0    8 

9616 

24  38  41 

9691 

26   17     8!     9627 

Fomalhaut 

E. 

89  36  21 

9417 

87  53  11 

9433 

86  10  23 

9449 

84  27  58 

9466 

a  Pegasi 

E. 

105    2  21 

9579 

103  22  57 

f&^ 

101  43  44 

9597 

100    4  45 

9609 

6 

Sun 

W. 

34  26  18 

9686 

36    3  17 

9701 

37  39  56 

9717 

39  16  13 

2734 

Fomalhaut 

E. 

76    2  11 

9563 

74  22  25 

9584 

72  43    8 

9607 

71    4  22 

2630 

a  Pegasi 

E. 

91  54  13 

9681 

90  17    8 

9699 

88  40  27 

9717 

87    4  10 

9737 

7 

Sun 

W. 

47  11  58 

Q»a 

48  45  56 

9649 

50  19  29 

2861 

51  52  38 

9880 

Mara 

W. 

18    1  20 

9840 

19  34  56 

9841 

21    8  31 

9845 

22  42    0 

S8n9 

Saturn 

W. 

16  37  59 

9534 

18  18  25 

9547 

19  58  33 

9561 

21  38  22 

2576 

Fomalhaut 

E. 

62  58  47 

9760 

61  23  26 

9788 

59  48  42 

9817 

58  14  36 

3848 

a  Pegasi 

E. 

79    9  25 

9844 

77  35  54 

9868 

76    2  54 

98U3 

74  30  26 

9917 

8 

Sun 

W. 

59  32  17 

9976 

61    3    0 

S995 

62  33  19 

9014 

64    3  15 

3039 

Mara 

W. 

30  26  23 

9919 

31  58  26 

9997 

33  30  10 

9949 

35    1  35 

9958 

Saturn 

W. 

29  52    4 

9657 

31  29  41 

9675 

33    6  54 

9699 

34  43  44 

2709 

Venus 

W. 

15  47  49 

3947 

17  13    2 

3933 

18  38  32 

3iAM 

20    4  13 

399U 

Fomalliaut 

E. 

50  34  25 

3090 

49    4  37 

3058 

47  35  36 

3099 

46    7  25 

3143 

a  Pegasi 

E. 

66  56  20 

3055 

65  27  15 

3086 

63  58  48 

3117 

62  30  59 

3148 

9 

Sun 

W. 

71  27  11 

3194 

72  54  52 

3141 

74  22  12 

3158 

75  49  12 

3174 

Saturn 

W. 

42  42  20 

9799 

44  16  58 

9808 

45  51  15 

9885 

47  25  11 

2639 

Mara 

W. 

42  33  40 

3038 

44    3    6 

3054 

45  32  12 

3069 

47    0  59 

3084 

Venus 

W. 

27  12  32 

3944 

28  37  49 

3955 

30    2  53 

3965 

31  27  45 

3277 

a  Pegasi 
a  Ai'ietis 

E. 

55  21  54 

3397 

53  58  14 

3367 

52  35  20 

3409 

51  13  14 

3454 

E. 

97    4  31 

9900 

95  32  12 

9916 

94    0  13 

9931 

92  28  33 

2946 

Jupiter 

E. 

107    8  44 

9711 

105  32  19 

9796 

103  56  14 

9749 

102  20  30 

2757 

10 

Sun 

W. 

82  59  19 

3953 

84  24  26 

3968 

85  49  15 

'JtOJbi 

87  13  48 

3995 

Saturn 

W. 

55  10    3 

9919 

56  42    7 

9995 

58  13  54 

9939 

59  45  24 

2950 

Marft 

W. 

54  20  21 

3158 

55  47  21 

3171 

57  14    5 

3184 

58  40  33 

3197 

Venus 

W. 

38  28  38 

3337 

39  52    7 

3340 

41  15  22 

3360 

42  38  24 

3372 

o  Pegasi 
a  Anetis 

E. 

44  36    3 

3717 

43  19  34 

3781 

42    4  12 

3850 

40  50    1 

3894 

E. 

84  55    1 

3091 

83  25  14 

3034 

81  55  44 

3049 

80  26  32 

3063 

Jupiter 

E. 

94  26  45 

9899 

92  52  55 

9843 

91  19  23 

9855 

89  46    7 

2868 

11 

Sun 

W. 

94  12  46 

3357 

95  35  52 

3368 

96  58  45 

3379 

98  21  26 

XW7 

Saturn 

W. 

67  19  10 

3007 

68  49  14 

3018 

70  19    5 

3097 

71  48  44 

3036 

Mara 

W. 

65  49  16 

JS&b 

67  14  20 

3965 

68  39  13 

3975 

70    3  54 

3985 

Venus 

W. 

49  30  22 

3496 

50  52    9 

3435 

52  13  46 

3444 

53  35  13 

3453 

a  AquilaB 

W. 

38  25  46 

4941 

. 39  23  28 

1899 

40  22  46 

4717 

41  23  31 

4694 

a  Ai'ietis 

E. 

73    4  45 

31^ 

.  71  37  12 

3143 

70    9  55 

3156 

68  42  53 

3168 

Jupiter 

E. 

82    3  36 

9994 

80  31  47 

9935 

79    0  12 

9944 

77  28  49 

9953 

Aldebanm 

E. 

104  19  14 

99C5 

102  48  17 

9975 

101  17  33 

9985 

99  47    1 

9903 

12 

Sun 

W. 

105  12  16 

3431 

106  33  58 

3438 

107  55  32 

9AAA 

109  16  59 

3450 

1  Saturn 

W. 

79  14  25 

3074 

80  43    6 

3081 

82  11  39 

3067 

83  40    4 

3009 

'  Mars 

W. 

77    4  45 

3394 

78  28  29 

xni 

79  52    5 

3337 

81  15  34 

3343 

.  Venus 

W. 

60  20    9 

3489 

61  40  45 

3497 

6:3    1  13 

3509 

64  21  35 

3507 

!  a  Aquilee 

W. 

46  45    6 

4976 

47  52  21 

4293 

49    0  25 

4176 

50    9  14 

4134 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


1^ 


9 


10 


11 


12 


8tar*M  Name 

and 

Pofitlon. 


Midnight. 


Pollux  W. 

Regulus  W. 

Sun  E. 

Sun  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Mare  W. 

Saturn  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Mare  W. 

Saturn  W. 

Venus  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Saturn  W. 

Mare  W. 

Venus  W. 

a  Peffasi  E. 

a  Anetis  E. 

Jupiter  E. 

Sun  W. 

Saturn  W. 

Mara  W. 

Venus  W. 

a  Pepasi  E. 

a  Anetis  E. 

Jupiter  E. 

Sun  W. 

Saturn  W. 

Mare  W. 

Venus  W. 

a  Aquilee  W. 

a  Arietis  E. 

Jupiter  E. 

Aldebaran  E. 

Sun  W. 

Saturn  W. 

Mare  W. 

Venus  W. 

a  Aquil^  W. 


P.  L. 

of 
Dlff. 


O  I         II 

79  48    9 

43  48  21 
28  18  53 

27  55  26 
82  45  57 
98  26    2 

40  52  8 
69  26  8 
85  28  19 

53  25  23 
24  15  20 
23  17  50 
56  41  10 

72  58  29 

65  32  48 
36  32  40 
36  20  12 
21  29  59 

44  40  8 
61  3  48 

77  15  52 
48  58  48 

48  29  28 
32  52  23 

49  51  59 
90  57  13 

100  45  6 

88  3d  5 
61  16  39 
60  6  46 
44  1  13 
39  37  6 

78  57  37 
88  13  7 


99  43  57 
73  18  12 
71  28  23 
54  56  30 
42  25  35 
67  16  61 
75  57  37 
98  16  40 

110  38  19 

85  8  23 
82  38  56 
65  41  51 
51  18  43 


9079 
9037 
9411 

9636 
9484 

sjeai 

9751 
9654 
9756 

9800 
9869 
9591 
9880 
9943 

3059 
9974 
9796 
3990 
3189 
3189 

3191 
9855 
3100 


3501 
9969 
9779 

3308 


3909 
3383 
4006 
3077 
9880 

3397 
3045 
3994 
3461 
4540 
3181 
9969 
3009 

3456 
3097 
3347 
3519 
4095 


XVb. 


P.  L. 

of 
Diff. 


O    I   // 

81  39  51 
45  40  58 
26  35  34 

29  33  32 
81  4  21 
96  47  36 

42  27  40 
67  48  26 
83  52  54 

54  57  43 
25  48  28 
24  56  57 

55  8  25 
71  27  5 

67  1  57 
38  3  25 

37  56  17 
22  55  45 

43  13  46 
59  37  17 

78  42  12 
50  32  5 
49  57  38 
34  16  47 
48  31  36 

89  26  12 
99  10  2 

90  2  7 
62  47  39 
61  32  44 
45  23  49 

38  25  32 
77  28  59 
86  40  22 


101  6  17 
74  47  29 
72  52  42 
56  17  38 
43  28  52 
65  49  34 
74  26  36 
96  46  30 

111  59  32 
86  36  36 
84  2  13 
67  2  2 
52  28  50 


9068 

9039 

9418 

9646 
9509 
9635 

9768 
9679 
9777 

9918 
9679 
9607 
9919 
9971 

3069 
9990 
9743 


3937 
3916 

3907 


3114 
3300 
3550 
9977 
9788 

3391 
9975 
3991 
3394 
4093 
3091 
9899 

3407 
3069 
3301 
3470 
4463 
3193 
9960 
3010 

3461 
3101 
3359 
3516 
4056 


XVfflh 


P.  L. 

of 
Diff. 


83  31  40 
47  33  42 
24  52  25 

31  11  24 

79  23  10 
95  9  28 

44  2  50 
66  11  18 
82  17  56 

56  29  39 
27  21  23 
26  35  42 
53  36  21 
69  56  16 

68  30  44 
39  33  50 
39  32  0 
24  21  28 
41  48  21 
58  11  27 

80  8  13 
52  5  3 
51  25  30 
35  40  58 
47  12  7 
87  55  30 
97  35  18 

91  25  54 
64  18  23 
62  58  28 
46  46  12 
37  15  24 
76  0  38 
85  7  53 


102  28  26 
76  16  37 
74  16  52 
57  38  36 
44  33  17 
64  23  17 
72  55  45 
95  16  30 

113  20  40 
88  4  44 
85  25  24 
68  22  8 
53  39  34 


9064 
9099 


9658 
9591 
9649 

9786 
9705 
9798 

9988 
9884 
9694 
9946 
9998 

3068 
3006 
9760 
3998 
3980 
3958 

3993 
9884 

3199 
3313 
3609 
9991 
9809 

3333 
9986 
3939 
3405 
4191 
3104 
9903 

3415 
3060 
3309 
3477 
4394 
3906 
9977 
3018 


3465 
3105 
3357 
3590 
4093 


XXJh. 


P.  L. 

of 
Diff. 


85  23  34 
49  26  31 
23    9  28 

32  49  0 
77  42  26 
93  31  40 

45  37  36 

64  34  45 

80  43  26 

58    1  10 

28  54  2 

28  14  4 

52  5  0 

68  26    1 

69  59  8 
41  3  55 
41  7  21 
25  47  4 
40  23  57 
56  46  19 

81  33  55 

53  37  42 
52  53  4 
37  4  55 
45  53  35 

86  25  6 
96  0  53 

92  49  27 

65  48  53 
64  23  59 
48  8  23 
36  6  49 
74  32  33 
83  35  38 


103  50  25 
77  45  36 
75  40  53 
58  59  26 
45  38  44 
62  57  15 
71  25  4 
93  46  40 

114  41  43 
89  32  47 
86  48  30 
69  42  10 
54  50  51 


9061 
9096 
9437 

9679 
9549 
9665 

9805 
9739 
9891 

9057 
9898 
9640 
9989 
3096 

3105 
30S9 
9776 
3935 
3347 
3988 

3938 
9898 
3143 
3395 
3658 
3006 
9815 

3345 
9997 
3944 
3415 
4996 
3118 
9913 

3^3 
3068 
3317 
3483 
4333 
3918 
9985 
3095 

3471 
3110 
3360 
3594 
3999 


L 
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NOTCMBER,  1869. 


• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

is 

Star's  Name 

p.  L. 

p.  L. 

p.  li. 

p.  L. 

®  § 

and 

Noon. 

of 

111*»- 

of 

Vlh. 

of 

ixi». 

of 

12 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

a  Ai-ietis 

E. 

o       /      /« 

61  31  27 

'JOSl 

O          1        II 

60    5  54 

3942 

58  40  35 

3955 

O           /         // 

57  15  31 

3969 

Jupiter 
Aldeharan 

E. 

69  54  32 

S991 

68  24    8 

2998 

66  53  53 

3004 

65  23  45 

3009 

E. 

92  16  58 

3031 

90  47  24 

3039 

89  17  59 

3044 

87  48  41 

3049 

13 

Saturn 

W. 

91    0  45 

3113 

92  28  39 

3115 

m  56  30 

3118 

95  24  18 

3119 

Mars 

W. 

88  11  32 

3364 

89  34  30 

3366 

90  57  25 

3369 

92  20  17 

3371 

Venus 

W. 

71    2    8 

3586 

72  22    3 

3529 

73  41  55 

3531 

75    1  45 

3533 

a  Aquilea 

W. 

56    2  38 

3963 

57  14  54 

3937 

58  27  36 

3913 

59  40  43 

3890 

a  AiietiH 

E. 

50  13  59 

;«{5 

48  50  28 

3351 

47  27  15 

3366 

46    4  20 

3383 

Jupiter 
Aldebaran 

E. 

57  54  40 

3031 

56  25    6 

3034 

54  55  36 

3037 

53  26    9 

3040 

E. 

80  23  38 

3069 

78  54  51 

3073 

77  26    8 

3075 

75  57  28 

3076 

14 

Mars 

W. 

99  14  14 

3374 

100  37    0 

3374 

101  59  46 

3373 

103  22  33 

3379 

Venus 

W. 

81  40  38 

3534 

83    0  25 

.%34 

84  20  12 

3539 

85  40    1 

3530 

a  Aquilee 

W. 

65  51  44 

3793 

67    6  53 

3778 

68  22  18 

3763 

69  37  59 

3748 

Fomolhaut 

W. 

31  14  45 

4059 

32  25  33 

3975 

33  37  37 

3908 

34  50  49 

3847 

a  Arietis 

E. 

39  15    0 

3488 

37  54  23 

3515 

36  34  16 

3546 

35  14  43 

3589 

Jupiter 

E. 

45  59  33 

3047 

44  30  18 

3047 

43    1    3 

3047 

41  31  49 

3047 

Aldebaran 

E. 

68  34  29 

3080 

67    5  55 

3079 

65  37  20 

3079 

64    8  45 

3078 

15 

Venus 

W. 

92  19  41 

3515 

93  39  48 

3513 

94  59  58 

3509 

96  20  12 

! 
3504  1 

a  Aquilffi 

W. 

75  59  54 

3688 

77  16  54 

3677 

78  34    5 

3668 

79  51  26 

3659  1 

Fomalhaut 

W. 

41  10  36 

3G31 

42  28  48 

3587 

43  47  36 

3556 

45    6  58 

3596 

a  Pegasi 

W. 

30  43    0 

4957 

31  40  29 

4798 

32  40    7 

4657 

33  41  43 

453i 

Jupiter 

E. 

34    5  33 

3045 

32  36  16 

3044 

31    6  58 

3043 

29  37  39 

3043 

Aldebaran 

E. 

56  45  17 

3067 

55  16  27 

3064 

53  47  33 

3060 

52  18  35 

3056 

Pollux 

E. 

100  53  42 

3104 

99  25  37 

3100 

97  57  27 

3096 

96  29  12 

3092 

16 

a  AquilaB 

W. 

86  20  33 

3619 

87  38  47 

3612 

88  57    8 

3607 

90  15  35 

3801 

Fomalhaut 

W. 

51  51  12 

3408 

53  13  20 

3389 

54  35  49 

3370 

55  58  40 

3351 

a  Peffasi 
Aldebaran 

W. 

39  14    6 

4071 

40  24  36 

4005 

41  36  11 

3943 

42  48  47 

OOOD 

E. 

44  52  29 

3034 

43  22  59 

3029 

41  53  22 

3094 

40  23  39 

3018 

Pollux 

E. 

89    6  41 

3069 

87  37  53 

3064 

86  .8  59 

3058 

84  39  58 

3053 

17 

Fomalhaut 

W. 

62  57  47 

3973 

64  22  30 

3259 

65  47  29 

3946 

67  12  44 

3939 

a  Pegasi 
Aldebaran 

W. 

49    4  54 

3669 

50  22  22 

3697 

51  40  27 

3594 

52  59    8 

35A9 

E. 

32  53  18 

2989 

31  22  51 

9989 

29  52  16 

9976 

28  21  33 

2970 

Pollux 

E. 

77  13    9 

3093 

75  43  25 

3017 

74  13  33 

3010 

72  43  33 

3005 

18 

Fomalhaut 

W. 

74  22  43 

3173 

75  49  25 

3169 

77  16  20 

3151 

78  43  28 

3140 

a  Pegasi 

W. 

59  40  34 

3431 

61    2  16 

3408 

62  24  23 

3387 

63  46  54 

3366  ^ 

Pollux 

E. 

65  11  35 

9979 

63  40  47 

9965 

62    9  51 

9959 

60  38  47 

9954  ' 

Regulus 

E. 

100  53  13 

9929 

99  21  31 

2991 

97  49  39 

9913 

96  17  37 

S906 

19 

Fomalhaut 

W. 

86    2    9 

3093 

87  30  27 

3084 

88  58  56 

3076 

90  27  35 

3069 

a  Pepisi 

W. 

70  44  57 

3280 

72    9  32 

3965 

73  34  25 

3950 

74  59  35 

3936 

a  Anetis 

W. 

27  34  51 

3635 

28  52  47 

3555 

30  12  10 

31  32  5^ 

3499 

Jupiter 

W. 

15  21  10 

2939 

16  52  48 

9907 

18  24  58 

9885 

19  57  36 

9866   \ 

Pollux 

E, 

53    1  31 

9994 

51  29  42 

9917 

49  57  45 

9919 

48  25  41 

290S ; 

Regulus 

E. 

88  35    0 

9866 

87    1  58 

2859 

85  28  46 

9^0 

83  55  23 

9849 

20 

Fomalhaut 

W. 

97  53  10 

3033 

99  22  42 

3096 

100  52  23 

3090 

102  22  11 

3015 

a  Pegasi 

W. 

82    9  17 

3176 

83  35  55 

3165 

85    2  46 

3155 

86  29  49 

3145 

a  Anetis 

W. 

38  31  42 

3196 

39  57  56 

3  J  63 

41  24  49 

3139 

42  52  20 
32  30  52 

3104 

Jupiter 

W. 

27  46  15 

2793 

29  20  52 

2783 

30  55  45 

9770 

2760  , 

J 


XVI. 
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GREENWICH  MEAN  TIME. 

* 
< 

LUNAR  DISTANCES 

• 

'^  i 

"F  •=            Star's  Nama 

P.  L. 

p.  L. 

P.  u 

P.  L. 

c  a  1                 and 

Midnight. 

of 

XVh. 

of 

xvnp^ 

of 

XXIh. 

of 

>.2 

Poidtion. 

^^ 

Diff. 

Diff. 

Diff. 

Diff. 

12 

a  Arietis 

E. 

55  50  43 

3961 

O          1        II 

54  26    9 

3394 

O          1        II 

53    1  50 

3307 

O           1        II 

51  37  47 

3330 

:  Jupitei 

E. 

63  53  44 

3014 

62  23  49 

3090 

60  54    1 

3094 

59  24  18 

3038 

!  Aldeboran 

E. 

86  19  29 

3065 

84.50  24 

3059 

83  21  24 

3063 

81  52  29 

3066 

13     Saturn 

W. 

96  52    4 

3121 

98  19  48 

3123 

99  47  31 

3133 

101  15  13 

3134 

Mars 

W. 

93  43    7 

3373 

95    5  55 

3373 

96  28  42 

3374 

97  51  28 

3374 

Venus 

W. 

76  21  33 

3534 

77  41  20 

3535 

79    1    6 

35,15 

80  20  52 

3535 

a  Aquilee 

W. 

60  54  13 

3868 

62    8    5 

3847 

63  22  19 

3897 

64  36  53 

3811 

a  Arietis 

E, 

44  41  44 

3401 

43  19  29 

3490 

41  57  35 

3441 

40  36    5 

3463 

Jupiter 

E. 

51  56  46 

3043 

50  27  25 

3043 

48  58    6 

3045 

47  28  49 

3046 

Aldebaran 

E. 

74  28  49 

3078 

73    0  12 

3079 

71  31  37 

3060 

70    3    3 

3080 

14     Mars 

W. 

104  45  21 

3371 

106    8  11 

3369 

107  31    3 

3366 

108  53  58 

3364 

t  Venus 

W. 

86  59  52 

3538 

88  19  45 

3S96 

89  39  40 

3594 

90  59  38 

3519 

a  Aquilee 

W. 

70  53  55 

3735 

72  10    5 

3733 

73  26  29 

3709 

74  43    6 

3699 

Fomalhaut 

W. 

36    5    3 

3793 

37  20  13 

3743 

38  36  15 

3696 

39  53    4 

3658 

a  Arietis 

E. 

33  55  49 

3631 

32  37  37 

3664 

31  20  12 

3714 

30    3  40 

3771 

Jupiter 
Aldebaran 

E. 

40    2  35 

3047 

38  33  20 

3047 

37    4    5 

3046 

35  34  49 

3046 

E. 

62  40    8 

3076 

61  11  29 

3074 

59  42  48 

3079 

58  14    4 

3069 

15 

Venus 

W. 

97  40  32 

3499 

99    0  57 

3405 

100  21  27 

,     3489 

101  42    3 

3484 

a  Aquilffl 

W. 

81    8  57 

3649 

82  26  38 

3641 

83  44  28 

3634 

85    2  26 

3685 

Fomalhaut 

W. 

46  26  53 

3499 

47  47  18 

3475 

49    8  10 

3459 

50  29  28 

3439 

a  Pegasi 

W. 

34  45    8 

4418 

35  50  13 

4319 

36  56  48 

4338 

38    4  48 

4145 

Jupiter 

E. 

28    8  20 

3043 

26  39    1 

3043 

25    9  42 

3044 

23  40  24 

3046 

Aldebaran 

E. 

50  49  32 

3053 

49  20  24 

3048 

47  51  11 

3044 

46  21  53 

3039 

Pollux 

E. 

95    0  53 

3087 

93  32  28 

3083 

92    3  58 

3078 

90  35  22 

3074 

16 

a  Aquilee 

W. 

91  34    8 

3597 

92  52  46 

3591 

94  11  30 

3587 

95  30  18 

3585 

Fomalhaut 

W. 

57  21  52 

3335 

58  45  23 

3319 

60    9  13 

3303 

61  33  21 

3388 

a  Pegasi 
Aldebaran 

W. 

44    2  21 

3834 

45  16  48 

3787 

46  32    4 

3743 

47  48    7 

3700 

E. 

88  53  49 

3013 

37  23  52 

3007 

35  53  48 

3001 

34  23  37 

3995 

Pollux 

E. 

83  10  51 

3047 

81  41  37 

3041 

80  12  15 

3035 

78  42  46 

3039 

17 

Fomalhaut 

W. 

68  38  15 

3220 

70    4    1 

3309 

71  30    0 

3196 

72  56  14 

3183 

a  Pesasi 
Aldebaran 

W. 

54  18  24 

3533 

55  38  12 

3506 

56  58  30 

3479 

58  19  18 

3454 

E. 

26  50  43 

3964 

25  19  45 

3958 

23  48  39 

3951 

22  17  25 

3944 

Pollux 

E. 

71  13  26 

3998 

69  43  11 

3991 

68  12  47 

3985 

66  42  15 

3978 

1 
18     Fomalhaut 

W. 

80  10  49 

3130 

81  38  22 

3131 

83    6    6 

3111 

84  34    2 

3103 

a  Pegasi 

W. 

65    9  49 

3347 

66  33    6 

3330 

67  56  43 

3313 

69  20  40 

3397 

1  Pollux 

E, 

59    7  36 

3947 

57  36  17 

3940 

56    4  49 

3934 

54  33  13 

3939 

Regulus 

E. 

94  45  26 

3898 

93  13    5 

3890 

91  40  33 

3883 

90    7  51 

9875 

! 

19     Fomalhaut 

W. 

91  56  23 

3060 

93  25  21 

3053 

94  54  29 

3045 

96  23  46 

3039 

a  Pe^i 
a  Anetis 

W. 

76  25    2 

3333 

77  50  44 

3310 

79  16  41 

3198 

80  42  52 

3187 

W. 

32  54  44 

3366 

34  17  39 

3318 

35  41  30 

3974 

37    6  12 

3333 

Jupiter 

W. 

21  30  39 

3848 

23    4    4 

38»j 

24  37  50 

3818 

26  11  54 

3805 

Pollux 

E. 

46  53  32 

3903 

45  21  17 

3898 

43  48  56 

3894 

42  16  30 

3891 

Regulus 

E. 

82  21  50 

3834 

80  48    6 

3836 

79  14  12 

3818 

77  40    7 

3810 

( 
20     Fomalhaut 

W. 

103  52    5 

3010 

105  S»    5 

3005 

106  52  11 

3001 

108  22  22 

3997 

1  a  Pegasi 

W. 

87  57    4 

3137 

89  24  29 

3129 

90  52    4 

3131 

92  19  48 

3113 

a  Arietis 

W. 

44  20  25 

3078 

45  49    2 

3053 

47  18  10 

3030 

48  47  46 

3009 

Jupiter 

W. 

34    6  13 

9749 

35  41  48 

3739 

37  17  36 

3739 

38  53  37 

3719 

198 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

•J 

c  a 
A 

20 

8tar*ii  Nam« 

and 

PoAttion. 

Noon. 

P.  L. 

of 
Diff. 

lUh. 

p.  L. 

of 

Diff. 

VPi. 

p.  L. 

of 
Diff. 

9886 
9785 

Kh^ 

p.  L. 

of 
Diff. 

Pollux 
Regulus 

E. 
E. 

Oil' 

40  44    0 
76    5  52 

9888 
3801 

O           1         II 

39  11  26 
74  31  26 

9887 
9793 

37  38  50 
72  56  49 

O           1        ti 

36    6  13 
71  22    1 

9885 
9777 

21 

a  Pe^si 
a  Anetis 
Jupiter 
Aldebamn 
Regulus 

W. 
W. 
W. 
W. 
E. 

93  47  42 
50  17  48 
40  29  51 
16  49  53 
eS  25  22 

3106 
3988 
9710 
9747 
9738 

95  iS  U 
51  48  16 
42    6  18 
18  25  30 
61  49  30 

3100 
9969 
9701 
9738 
9798 

96  43  54 
53  19    8 
43  42  57 
20    1  20 
60  13  27 

3094 
9950 
9601 
9798 
9719 

98  12  11 
54  50  23 
45  19  49 
21  37  23 
58  37  13 

3089 
9933 
9683 
9718 
9711 

22 

a  Arietis 

Jupiter 

Aldebaran 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

69  31  50 
53  27    7 
29  40  50 
50  33  19 
104  24  59 

9866 
3f«8 
9671 
9670 
9701 

64    5    5 
55    5  11 

31  18    9 

48  55  59 

102  48  21 

9843 
9699 
9663 
9669 
9699 

65  38  37 
56  43  27 
32  55  39 
47  18  28 
101  11  30 

9830 
9690 
9654 
9654 
9663 

67  12  26 
58  21  55 
34  33  21 
45  40  46 
99  34  27 

9818 
9611 
9644 
9645 
9675 

23 

a  Arietis 

Jupiter 

Aldebaran 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

75    5  31 
66  37  15 
42  44  54 
37  29  26 
91  26  18 

9758 
9567 
9600 
9604 
9631 

76  40  54 
68  16  55 
44  23  49 
35  50  37 

89  48    5 

9747 
9559 
9591 
9596 
9@9 

78  16  31 
69  56  47 
46    2  56 
34  11  36 
88    9  40 

9737 
9550 
9583 
9588 
9613 

79  52  22 
71  36  51 
47  42  15 
32  32  24 

86  31    3 

9796 
9540 
9574 
9560 
9604 

24 

a  Arietis 
Jupiter 
Aldebaran 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

87  54  59 
80    0  19 
56    1  57 
78  14  59 
118  30  23 

9678 
9496 
9527 
9561 
9883 

89  32    9 
81  41  38 
57  42  32 
76  35  11 
116  57  43 

9668 
9487 
9519 
9559 
987J 

91    9  32 
83  23  10 
59  23  19 
74  55  10 
115  24  50 

9659 
9477 
9510 
9544 
9863 

92  47    7 
85    4  55 
61    4  19 
73  14  58 
113  51  43 

9651 
9469 
9500 

9535 
98Sa 

25 

Jupiter 
Aldebaran 
Pollux 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

93  36  52 
69  32  36 
26  16  11 
64  50  59 
106    2  48 

9493 
9453 
9639 
9493 
9800 

95  19  54 
71  14  55 
27  54  22 

63    9  36 
104  28  20 

9413 
9443 
9604 
9485 
9790 

97    3  10 
72  57  28 
29  33  11 
61  28    2 
102  53  39 

9404 
9434 
9580 
9477 
9779 

98  46  39 
74  40  14 
31  12  34 
59  46  16 
101  18  44 

9395 
9494 
9556 
9469 
9769 

26 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

83  17  30 
39  36  49 
51  14  43 
93  20  41 

9377 
9469 
9431 
9716 

85    1  38 
41  18  55 
49  31  53 
91  44  23 

9367 
9448 
9496 
2706 

86  46    0 
43    1  22 
47  48  55 
90    7  51 

9357 
9433 
9419 
9605 

88  30  36 
44  44  10 
46    5  48 
88  31    5 

9348 
9419 
9414 
9686 

27 

Aldebaran 
Pollux 
Regius 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

97  17    1 
53  22  57 
17  12  56 
37  28  28 
80  23  52 

9309 
9355 
9396 
9396 
9635 

99    2  58 
55    7  36 
18  58  18 
35  44  47 
78  45  45 

9999 
9344 
9313 
9395 
9695 

100  49    9 
56  52  31 
20  43  59 
34    1    5 
77    7  24 

2983 

9301 
9396 
9616 

102  35  33 
58  37  42 
22  29  57 
32  17  25 
75  28  51 

9975 
2%i9 
2989 
9400 
9607 

28 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

67  27  22 
31  23  44 
67  12  59 

9974 
2241 
9563 

69  14    0 
33  11  11 
65  33  13 

9966 
9939 
9555 

71    0  50 
34  58  51 
63  53  16 

9958 
9994 

9547 

72  47  52 
36  46  43 
62  13    8 

9948 
2916 
9540 

29 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

81  45  SJ 
45  48  46 
53  50    7 

9214 
9189 
9508 

83  33  59 
47  37  40 
52    9    5 

3909 
9177 
9503 

85  22  13 

49  26  42 

50  27  56 

9904 
9179 
9499 

87  10  35 
51  15  52 

48  46  41 

2900 
9167 
9495 

30     Pollux 
Regulus 

Sun 

W. 
W. 
E. 

96  13  54 
60  23  18 
40  19  19 

2183 
9149 
248J 

98    2  47 
62  13    2 
38  37  42 

9182 
2148 
2482 

99  51  42 
64    2  48 
36  56    4 

2180 
2146 
2489 

101  40  39 
65  52  37 
,35  14  26 

•      9180 
,      9145 
;      94<& 

XVIII. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES 

9 

Day  of  the 
Month. 

Star's  Name 

and 

Position. 

Midnight. 

p.  li. 

of 
Diff. 

X\^ 

P.  L. 

of 
Diff. 

XVTTPi 

P.  L. 

of 
Diff. 

XXPi. 

p.  T.. 

of 

Diff. 

20 : 

Pollux 
Regulus 

E. 
E. 

O          /        " 

34  33  35 
69  47    3 

9887 
9769 

0          /        '' 

33    0  59 
68  11  54 

8889 
9760 

31  28  26 
66  36  34 

9893 
9759 

O           1         tt 

29  55  58 
65    1    3 

2899 
2744 

21  '  a  Pe^asi 
'  a  Anetis 
1  Jupiter 
1  Aldebaran 
1  Regulutt 

W. 
W. 
W. 
W. 
E. 

99  40  34 

56  22    0 
46  56  52 
23  13  39 

57  0  48 

9084 
9916 
9674 
9708 
9703 

101    9    3 
57  53  58 
48  34    7 
24  50    8 
55  24  12 

3081 
9901 
9664 
9699 

102  37  36 
59  26  16 
50  11  35 
26  26  49 
53  47  26 

3078 
9886 
9655 
9689 
9687 

104    6  13 
60  58  53 

51  49  15 
28    3  43 

52  10  28 

3074 
2870 
2646 
9680 
9678 

22 

a  Arietis 

Jupiter 

Aldebaran 

Regulus 

Spica 

W. 

W. 

W. 

E. 

E. 

68  46  31 
60    0  35 
36  11  16 
44    2  52 
97  57  13 

9805 
9609 
9635 
9637 
9666 

70  20  52 
61  39  27 
37  49  23 
42  24  47 
96  19  47 

2799 
9593 
9697 
9109 
9657 

71  55  30 
63  18  31 

39  27  41 

40  46  31 
94  42    9 

9781 
9585 
9618 
9691 
9648 

73  30  23 
64  57  47 
41    6  11 
39    8    4 
93    4  19 

9760 
2576 
9609 
9619 
2640 

23 

a  Arietis 

Jupiter 

Aldebaran- 

Regulus 

Spica 

W. 

W. 

W. 

E. 

K 

81  28  27 
73  17    8 
49  21  46 
30  53    2 
84  52  14 

9716 
S539 
S564 
9579 
9596 

83    4  45 
74  57  37 
51    1  30 
29  13  29 
83  13  13 

9706 
9599 
9556 
9564 
9587 

84  41  17 
76  38  19 
52  41  26 
27  33  45 
81  34    0 

9696 
9514 
9546 
9556 

9578 

86  18    2 

78  19  13 
54  21  35 
25  53  50 

79  54  35 

9687 
9505 
9537 
9548 
9570 

24 

a  Arietis 
Jupiter 
Aldebaran 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

94  24  53 
86  46  52 
62  45  32 
71  34  34 
112  18  23 

9649 
9460 
9490 
9797 
9849 

96    2  51 
88  29    2 
64  26  59 
69  53  58 
110  44  50 

9634 
9450 
9489 

9518 
9831 

97  41    0 
90  11  26 
66    8  38 
68  13  10 
109  11    3 

9696 
9441 
9479 
9510 
9891 

99  19  20 
91  54    3 
67  50  30 
66  32  10 
107  37    2 

9617 
9439 
9469 
9509 
9611 

25 

Jupiter 
Aldebaran 
1  Pollux 
Spica 

Sun 

1 

W. 

W. 

W. 

E. 

E. 

100  30  21 
76  23  14 
32  52  29 
58    4  19 
99  43  35 

9386 
9415 
9535 
9461 
9759 

102  14  16 
78    6  28 
34  32  54 
56  22  11 
98    8  13 

9376 
9405 
9515 
9453 
2747 

103  58  25 
79  49  55 
36  13  47 
54  39  52 
96  32  36 

9366 
2396 
9496 
9446 
9737 

105  42  48 
81  33  36 
37  55    6 
52  57  23 
94  56  45 

9357 
2387 
9479 
9438 
9727 

26     Aldebaran 

i  Pollux 

Spica 

.  Sun 

i 
j 

W. 
W. 
E. 
K 

90  15  26 
46  27  18 
44  22  33 
86  54    6 

9338 
9405 
9409 
9675 

92    0  30 
48  10  45 
42  39  11 
85  16  53 

9399 
9399 
9404 
9665 

93  45  47 
49  54  31 
40  55  42 
83  39  26 

9390 
9380 
9400 
2655 

95  31  17 
51  38  35 
39  12    7 

82    1  46 

9311 
2367 
9397 
9645 

27  '  Aldebaran 
Pollux 
Rep^ulus 
Spica 

Suw 

W. 

W. 

W. 

E. 

E. 

104  22    9 
60  23    9 
24  16  12 
30  33  50 
73  50    5 

2966 
9319 
9279 
9405 
9598 

106    8  58 
62    8  51 
26    243 
28  50  23 
72  11    7 

2958 
9309 
9968 
9413 
9588 

107  56    0 
63  54  47 
27  49  29 
27    7    7 
70  31  56 

2949 
2999 
9258 
9434 
2580 

109  43  14 
65  40  58 
29  36  30 
25  24    7 
68  52  33 

9941 
9283 
2949 
2441 
2573 

28  '  Pollux 
;  Regulus 

,  Sun 

W. 
W. 
E. 

74  35    7 
38  34  46 
60  32  51 

9941 
2308 
9533 

76  22  33 
40  23    1 
58  52  24 

9934 
2909 
9596 

78  10  10 
42  11  26 
57  11  47 

9297 
2195 
8590 

79  57  57 
44    0    1 
55  31    1 

9991 

9188 
9514 

29     Pollux 
,  Regulus 

;  Sun 

1 

W. 
W. 
E. 

88  59    3 
53    5    9 
47    5  21 

9195 
9163 
9499 

90  47  38 
54  54  33 
45  23  56 

9191 
9159 
9489 

92  36  19 
56  44    3 
43  42  27 

2188 
2155 
2486 

94  25    5 

58  33  38 
42    0  54 

9186 
9159 
9485 

do 

1 

Pollux 
1  Regulus 

I  Sun 

W. 
W. 
E. 

103  29  36 
67  42  27 
33  32  51 

1 

9180 
9145 
9487 

105  18  33 
69  32  18 
31  51  19 

9180 
9145 
3490 

107    7  30 
71  22    9 
30    9  52 

2189 
2145 
2495 

108  56  25 
73  12    0 

28  28  32 

9184 
9146 
9509 

dOO 


DECEMBER,  1869. 


I« 


AT  GREENWICH  APPARENT  NOON. 


M 

« 

O 


a 

o 


Wed. 
Thur. 
Frid. 


1 
2 
3 


Sat.     '  4 

jSun.  5 

Mon.   I  6 

i 

Tues.  :  7 


Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 


8 
9 

10 
11 
12 

13 
14 
15 


Thur. !  16 


Frid. 
Sat. 


17 
1^ 


Sun.  I  19 
Mon.  I  20 
Tues.    21 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 


22 
23 

24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN^S 


Apparent 
Right  AaceniioiL 


h      m       H 

16  30  48.01 
16  35  7.86 
16  39  28.32 

16  43  49.37 
16  48  10.97 
16  52  33.12 

16  56  55.79 

17  1  18.93 
17  5  42.50 

17  10  6.47 
17  14  30.82 
17  18  55.54 

17  23  20.59 
17  27  45.91 
17  32  11.48 

17  36  37.29 
17  41  3.29 
17  45  29.47 

17  49  55.80 
17  54  22.22 

17  58  48.71 

18  3  15.26 

18  7  41.84 
18  12  8.41 

18  16  34.92 
18  21  1.37 
18  25  27.70 

18  29  53.88 
18  34  19.87 
18  38  45.65 
18  43  11.17 

18  47  36.39 


Diff.  for 
1  bottr. 


0.811 
0.837 
0.862 

0.886 
0.909 
0.930 

0.950 
0.969 
0.987 


.003 
.018 
.032 

.045 
.057 
.067 

.076 
.084 
.090 

.095 
.099 
.102 

.103 
.103 
.102 

.100 
.096 
.091 

.084 
.076 
.066 
.054 


11.C41 


Apparent 
Declinntion. 


S.21 
22 


52 
1 


// 


17.7 
17.0 


Diff.  for 
1  hour. 


22  17  59.1 
22  25  41.2 
22  32  57.1 

22  39  46.5 
22  46  9.2 
22  52    4.7 

22  57  33.1 

23  2  34.4 
23    7    8.3 

23  11  14.5 
23  14  52.9 
23  18     3.3 

23  20  45.8 
23  23  0.3 
23  24  46.6 

23  26  4.7 
23  26  54.4 
23  27  16.0 

23  27  9.3 
23  26  34.3 
23  25  31.0 

23  23  59.5 
23  21  59.7 
23  19  31.8 

23  16  35.8 

23  13  11.7 

23  9  19.6 

23  4  59.8 

S.23    0  12.5 


22!99 
21.93 


22     9  50.9    20.86 


19.78 
18.69 
17.50 

16.49 
15.37 
14.24 

13.11 
11.97 
10.82 

9.67 
8.51 
7.35 

6.18 
5.01 
3.84 

2.66 

1.48 
0.30 

0.87 
2.05 
3.22 

4.40 
5.57 
6.75 

7.92 

9.08 

10.24 

11.39 

12.54 


Semi- 
diameter. 


Sidereal 
Time 
of  tlie 
Semi- 
diameter 
poMsing 

the 
Merid- 
ian. 


tf 


6  16.03 
6  16.17 
6  16.31 


16.45 
16.58 
6  16.71 


16.84 
16.96 
6  17.08 


6 
6 


6  17.20 
6  17.31 
6  17.41 


17.51 
17.61 
6  17.70 


6 
6 


6  17.79 
6  17.87 
6  17.94 


18.00 
18.06 
6  18.11 


6  18.16 

6  18.20 

6  18.24 

6  18.27 

6  18.30 

6  18.32 

6  18.33 

6  18.34 

6  18.35 

6  18.35 


16  18.35 


70.33 
70.41 
70.49 

70.57 
70.65 
70.72 

70.79 
70.85 
70.91 

70.97 
71.02 
71.07 

71.11 
71.15 
71.19 

71.22 
71.25 
71.27 

71.29 
71.30 
71.31 

71.31 
71.31 
71.30 

71.29 
71.27 
71.25 

71.22 
71.19 
71.16 
71.12 

71.07 


Eqaation  of 

Time, 

to  be 
nhtraeted 

from 


added  to 

Apparent 

Time. 


m       8 

10  41.34 

10  18.12 

9  54.28 

9  29.86 
9  4.88 
8  39.35 

8  13.31 
7  46.81 
7  19.87 


6  52.52 
6  24.80 
5  56.71 


5  28.30 

4  59.62 

4  30.69 

4  1.52 

3  32.16 

3  2.61 

2  32.92 

2  3.14 

1  33.29 

1  3.36 

0  33.43 

0  3.51 


0  26.37 

0  56.18 

1  25.87 

1  55.40 

2  24.75 

2  53.90 

3  22.79 

3  51.;^8 


Diff.  for 
I  hoar. 


0.955 
0.961 
1.006 


.030 
.053 
.074 

.094 
.113 
.131 

.147 
.162 
.176 

.189 
.201 
.211 

.220 
.228 
J234 

.239 
.243 
.246 

.247 
.247 
.246 

.244 

.24(» 
.235 

.228 
.220 
.210 
.198 


1.185 


NOTK. — Mean  TiiOi  of  the  Semidiameter  passiog  may  be  found  by  fmbtracting  Oa.19  flnom  the  Sidereal  Time. 


II. 


DECEHBER,  1869. 


AT  GREENWICH  MEAN  NOON. 


dOl 


9 


O 


Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sirni, 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 


B 
O 

1 


^ 

A 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


Sat     I  32 


THE  SUN'S 


Appartnt 
Right  Asccoslon. 


16  30  49.94 
16  35  9.72 
16  39  30.11 

16  43  51.09 
16  48  12.62 
16  52  34.70 

16  56  57.29 

17  1  20.35 
17  5  43.84 

17  10  7.73 
17  14  32.00 
17  18  56.64 

17  23  21.60 
17  27  46.83 
17  32  12.31 

17  36  38.03 
17  41  3.94 
17  45  30.03 

17  49  56.27 
17  54  22.60 

17  58  49.00 

18  3  15.47 
18  7  41.95 
18  12  8.42 

18  16  34.84 
18  21  1.20 
18  25  27.44 

18  29  53.52 
18  34  19.42 
18  38  45.11 
18  43  10.55 

18  47  35.69 


Diff.  for 
1  hoar. 


8 

0.811 
0.837 
0.862 

0.886 
0.909 
0.930 

0.950 
0.969 
0.987 


.003 
.018 
.032 

.045 
.057 
.067 

.076 
.084 
.090 

.095 
.099 
.102 

.103 
.103 
.102 

.100 
.096 
.091 

.084 
.076 
.066 
.054 


11.041 


AppartnX 
DeclinAtion. 


// 


S.21  52  21.7 

22     1  20.8 

22     9  54.4 

22  18  2.2 

22  25  44.0 

22  32  59.6 

22  39  48.8 

22  46  11.2 

22  52  6.5 

22  57  34.7 

23  2  35.8 
23    7  9.4 

23  11  15.4 

23  14  53.6 

23  18  3.9 

23  20  46.3 

23  23  0.6 

23  24  46.8 

23  26  4.8 

23  26  54.5 

23  27  16.0 

23  27  9.3 

23  26  34.3 

23  25  31.0 

23  23  59.5 

23  21  59.8 

23  19  32.1 

23  16  36.1 

23  13  12.0 

23    9  20.1 

23     5  0.5 

S.23    0  13.3 


Diff.  for 
1  Lour. 


22.99 
21.93 
20.86 

19.78 
18.69 
17.59 

16.49 
15.37 
14.24 

13.11 
11.97 
10.82 

9.67 
8.51 
7.35 

6.18 
5.01 
3.84 

2.66 
1.48 
0.30 

0.87 
2.05 
3.22 

4.40 
5.57 
6.75 

7.92 

9.08 

10.24 

11.39 

12.54 


Equation  of 
Time. 

CO  66 

added  to 


subtracted 
from 
Mean 
Time. 


m       H 

10  41.17 

10  17.95 

9  54.11 

9  29.69 
9  4.72 
8  39.19 

8  13.16 
7  46.66 
7  19.73 

6  52.39 
6  24.68 
5  56.60 

5  28.20 
4  59.52 
4  30.60 

4  1.44 
3  32.09 
3    2.55 

2  32.87 
2  3.10 
1  33.26 

1  3.34 
0  33.42 
0     3.51 


0  26.35 

0  56.18 

1  25.84 

1  55.36 

2  24.70 

2  53.84 

3  22.72 


Diff.  for 
1  hour. 


0.955 
0.981 
1.006 


.030 
.053 
.074 

.094 
.113 
.131 

.147 
.162 
.176 

.189 
.201 
.211 

.220 
.228 
.234 

.239 
.243 
.246 

.247 
.247 
.246 

.244 
.240 
.235 

.228 
.220 
.210 
.198 


3  51.30   1.185 


Sidereal 

Tlmtf 

or 

Right  Aicenniou 

of 

Mean  Suu. 


li      m       H 

6  41  31.11 
6  45  27.67 
6  49  24.22 

6  53  20.78 

6  57  17.34 

7  1  13.89 

7  5  10.45 
7  9  7.01 
7  13    3.57 

7  17  0.12 
7  20  56.68 
7  24  53.24 

7  28  49.80 
7  32  46.35 
7  36  42.91 

7  40  39.47 
7  44  36.03 
7  48  32.58 

7  52  29.14 

7  56  25.70 

8  0  22.26 


8 
8 
8 


4  18.81 

8  15.37 

12  11.93 


Note. — Tho  Semidlameter  for  Mean  Noon  moy  be  ossamod  tho  some  ob  tliat  for  Apparent  Noon. 


8  16  8.49 
8  20  5.04 
8  24  1.60 

8  27  58.16 
8  31  54.72 
8  35  51.27 
8  39  47.83 


18  43  44.39 


Diff.  for  1  hour 
+  9^.8565 
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DGCGMBER,  1869, 


III. 


cS 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


AT  GREENWICH  MEAN  NOON. 


i 


o 


C 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 

366 


THE  SUN'S 


Tryu  LONOlTUDfc. 


249  23  41.5 

250  24  35.7 

251  25  31.0 

252  26  27.4 

253  27  24.7 

254  28  22.9 

255  29  21.9 

256  30  21.6 

257  31  22.0 

258  32  22.9 

259  33  24.3 

260  34  26.1 

261  35  28.4 

262  36  31.2 

263  37  34.4 

264  38  38.1 

265  39  42.2 

266  40  46.8 

267  41  51.9 

268  42  57.5 

269  '44    3.7 

270  45  10.5 

271  46  17.8 

272  47  25.7 

273  48  34.1 

274  49  43.1 

275  50  52.6 

276  52    2.6 

277  53  13.0 

278  54  23.8 

279  55  34.9 

280  56  46.0 


Af 


23 
24 
25 


II 


11.4 
5.4 
0.6 


25  56.8 

26  53.9 

27  51.9 

28  50.8 

29  50.4 

30  50.6 

31  51.3 

32  52.5 

33  54.2 

34  56.3 

35  58.9 

37  1.9 

38  5.4 

39  9.4 

40  13.9 

41  18.8 

42  24.2 

43  30.2 

44  36.8 

45  44.0 

46  51.7 

47  59.9 

49  8.7 

50  18.1 

51  27.9 

52  38.1 

53  48.7 

54  59.6 

56  10.6 


Diff.  for 
1  boar. 


5*2.23 
52.28 
52.33 

52.37 
52.41 
52.44 

52.47 
52.50 
52.53 

52.55 
52.57 
52.58 

52.60 
52.62 
52.64 

52.66 
52.68 
52.70 

52.72 
52.74 
52.76 

52.78 
52.81 
52.84 

52.87 
52.89 
52.91 

52.92 
52.93 
52.95 
52.96 


152.97 


LATIT(7D£ 


+0.41 
0.37 
0.30 

0.21 
4-0.10 
—0.03 

0.17 
0.30 
0.43 

0.54 
0.63 
0.69 

0.73 
0.74 
0.71 

0.66 
0.58 
0.48 

0.35 

0.22 

—0.08 

+0.05 
0.16 
0.26 

0.35 
0.40 
0.42 

0.41 
0.37 
0.31 
0.22 

+0.12 


Logarithm 

of  the 

Radias  Vector 

of  the 

Earth. 


9.9937120 
.9936483 
.9935860 

.9935251 
.9934655 
.9934072 

.9933505 
.9932954 
.9932420 

.9931904 
.9931409 
.9930935 

.9930484 
.9930056 
.9929653 

.9929277 
.9928929 
.9928609 

.9928316 
.9928052 
.9927815 

.9927605 
.9927422 
.9927265 

.9927132 
.9927022 
.9926934 

.9926867 
.9926819 
.9926790 
.9926779 

9.9926785 


Dlff.  for 
I  hoar. 


26.9 
26.3 
25.7 

25.1 
24.5 
23.9 

23.3 
22.6 
21.8 

21.0 
20.1 
19.2 

18.3 
17.3 
16.3 

15.2 
14.0 
12.8 

11.6 

10.4 

9.3 

8.2 
7.1 
6.0 

5.0 
4.1 
3.2 

2.3 
1.6 
0.9 
0.2 

0.6 


Note  :  A  correiiponds  to  the  irut  eqahiox  of  the  date,  A'  to  the  fMan  equinox  of  January  Od. 


Heoo  Time 

of 
Sidereal  Oh. 


b      m         s 

7  17  17.05 
7  13  21.15 
7     9  25.24 

7  5  29.33 
7  1  33.42 
6  57  37.50 

6  53  41.59 
6  49  45.67 
6  45  49.76 

6  41  53.85 
6  37  57.94 
6  34    2.03 

6  30  6.12 
6  26  10.21 
6  22  14.30 

6  18  18.39 
6  14  22.48 
6  10  26.56 

6  6  30.65 
6  2  34.74 
5  58  38.82 

5  54  42.91 
5  50  47.00 
5  46  51.09 

5  42  55.18 
5  38  59.27 
5  35     3.35 

5  31  7.44 
5  27  11.53 
5  23  15.62 
5  19  19.71 

5  15  23.80 


Diff.  for  1  lioor 

— 9*.8:W 


IT. 


DSCGMBIIR,  1869. 


St03 


GREENWICH  MEAN  TIME. 

THE  MOON'S 

o 

SE  MID  I A  METER. 

HORIZONTAL 

.    PARALLAX. 

MERIDIAN    PASSAQB. 

AOE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  hoar. 

Midnight 

Dlff.  for 
1  hoar. 

Diff.  for 
1  hoar. 

1 

2 
3 

16  24.5 
16  20.5 
16  13.0 

16  23.0 
16  17.2 
16    8.1 

60    6.7 
59  52.0 
59  24.3 

-6.33 
0.89 
1.40 

60   i!o 

59  39.7 
59    6.2 

-o'.ei 

1.15 
1.61 

h      m 

22  58.1 

23  55.1 

6 

m 
2.34 

2.39 

d 

27.5 

28.5 

0.1 

4 
5 

6 

16    2.5 
15  50.0 
15  36.6 

15  56.4 
15  43.3 
15  29.9 

58  45.8 
57  59.9 
57  10.7 

1.79 
2.01 
2.06 

58  23.6 
57  35.5 
56  46.2 

1.92 
2.06 
2.02 

0  53.0 

1  50.3 

2  45.8 

2.40 
2.35 
2.25 

1.1 
2.1 
3.1 

7 
8 
9 

15  23.4 
15  1L5 
15     1.6 

15  17.3 
15    6.3 
14  57.6 

56  22.4 
55  38.7 
55    2.2 

1.94 
1.69 
1.34 

55  59.8 
55  19.4 
54  47.3 

1.83 
1.52 
1.14 

3  38.5 

4  27.8 

5  14.1 

2.12 
1.99 

1.88 

4.1 
5.1 
6.1 

10 
11 
12 

14  54.2 
14  49.5 
14  47.7 

14  51.5 
14  48.3 
14  47.9 

54  34.9 
54  17.9 
54  11.3 

0.93 

0.49 

-0.06 

54  25.1 
54  13.3 
54  11.9 

0.71 
-0.27 
+0.15 

5  58.0 

6  40.1 

7  21.5 

1.79 
1.74 
1.73 

7.1 

8.1 
9.1 

13 
14 
15 

14  48.7 
14  52.3 
14  58.0 

14  50.2 

14  54.9 

15  1.5 

54  15.0 
54  27.9 
54  48.9 

+0.35 
0.72 
1.02 

54  20.4 

54  37.5 

55  1.8 

0.54 
0.88 
1.14 

8    2.9 

8  45.3 

9  29.5 

1.75 
1.80 
1.89 

10.1 
11.1 
12.1 

16 
17 

18 

15    5.4 
15  13.9 
15  22.9 

15    9.5 
15  18.4 
15  27.4 

55  16.0 

55  47.3 

56  20.6 

1.23 
1.36 
1.39 

55  31.3 

56  3.8 
56  37.2 

1.31 
1.39 
1.38 

10  16.1 

11  5.5 
11  57.7 

2.00 
2.12 
2.22 

13.1 
14.1 
15.1 

19 
20 
21 

15  31.9 
15  40.4 
15  48.1 

15  36.3 
15  44.4 
15  51.5 

56  53.6 

57  24.8 
57  52.8 

1.35 
1.34 
1.09 

57    9.5 

57  39.2 

58  5.4 

1.30 
1.17 
1.01 

12  52.1 

13  47.7 

14  43.2 

2.29 
2.31 
2.29 

16.1 
17.1 
18.1 

22 
23 
24 

15  54.6 

16  0.1 
16    4.5 

15  57.5 

16  2.4 
16    6.3 

58  16.9 
58  37.1 
58  53.2 

0.92 
0.76 
0.59 

58  27.5 
58  45.6 
58  59.9 

0.84 
0.67 
0.52 

15  37.6 

16  30.5 

17  22.1 

2.24 
2.18 
2.13 

19.1 
20.1 
21.1 

25 

26 
27 

16    7.9 
16  10.2 
16  11.3 

16     9.2 
16  10.9 
16  11.3 

59    5.6 
59  14.1 
59.18.1 

0.44 

0.27 

+0.06 

59  10.4 
59  16.7 
59  18.2 

0.35 
+0.17 
-0.05 

18  12.7 

19  3.2 
19  54.5 

2.11 
2.12 
2.17 

22.1 
23.1 
24.1 

28 
29 
30 
31 

16  10.9 
16    8.8 
16    4.7 
15  58.5 

16  10.1 
16     7.0 
16     1.9 
15  54.7 

59  16.8 
59    9.1 
58  54.0 
58  31.3 

-0.18 
0.47 
0.79 
1.10 

59  13.8 
59    2.5 
58  43.6 
58  17.2 

0.32 
0.63 
0.95 
1.25 

20  47.3 

21  41.9 

22  38.2 

23  35.1 

2.24 
2.31 
2.36 
2.36 

25.1 
26.1 
27.1 
28.1 

32 

15  50.4 

15  45.7 

58     1.4 

-1.38 

57  44.3 

-1.48 

6 

29.1 

904 


DECEMBER,  1869. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  Asceniiion. 

Diff. 
for  1  m. 

DecliDatioD. 

Diflf. 
for  1  m. 

Hoar. 

Right  AscentioD. 

Diff. 
for  Im. 

Declination. 

Diff. 

for  1  m. 

WEI 

)NESE 

•AY  1. 

FRIDAY  3. 

h     zn      8      1 

8          1 

O        ;        /'I 

n 

* 

h    zn      8 

8 

O         1          It 

fi 

0 

14  48  25.34 

3.3600| 

S.11    1    7.7 

11.573 

0 

16  44  42.54 

3.4734 

S.18  31  51.6 

6.753 

1 

14  50  47.02 

3.3638 

11  12  40.0 

11.503 

1 

16  47  10.99 

3.4747 

18  38  33.0 

6.637 

2 

14  53    8.87 

3.'X»6 

11  24    8.0 

11.431 

2 

16  49  39.51 

3.4759 

18  45    6.8 

6.500 

3 

14  55  30.89 

3.3683 

11  35  31.7 

11^358 

3 

16  52    8.10 

3.4771 

18  51  33.0 

6.373 

4 

14  57  53.07 

3.3711 

11  46  51.0 

11.384 

4 

16  54  36.76 

3.4783 

18  57  51.5 

.    6J345 

5 

15    0  15.42 

ujarrjQ 

11  58    5.8 

11.308 

5 

16  57    5.48 

3.4793 

19    4    2.3 

6.116 

6 

15    2  37.94 

3.3767 

12    9  15.9 

11.131 

6 

16  59  34.26 

3.4800 

19  10    5.4 

5.987 

7 

15    5    0.63 

3J796 

12  20  21.4 

11.0*3 

7 

17    2    3.09 

3.4808 

19  16    0.7 

5.857 

8 

15    7  23.49 

3.3f»4 

12  31  22.1 

10.971 

8 

17    4  31.96 

3.4815 

19  21  48.2 

5.736 

9 

15    9  46.52 

3.3853 

12  42  17.9 

10.889 

9 

17    7    0.87 

3.4833 

19  27  27.8 

5.595 

10 

15  12    9.71 

3J)880 

12  53    8.8 

10.806 

10 

17    9  29.8:3 

3.4828 

19  32  59.6 

5.464 

11 

15  14  a3.07 

3.3908 

13    3  54.6 

10.722 

11 

17  11  58.82 

8.4833 

19  38  23.5 

5.333 

12 

15  16  56.61 

3.3936 

13  14  35.4 

10.636 

12 

17  14  27.8;) 

3.4837 

19  43  39.4 

5.199 

13 

15  19  20.31 

3.3963 

13  25  11.0 

10.549 

13 

17  16  56.87 

3.4841 

19  48  47.3 

5.066 

14 

15  21  44.17 

3.3991 

13  35  41.3 

10.461 

14 

17  19  25.92 

3.4843 

19  53  47.3 

4.933 

15 

15  24    8.20 

3.4018 

13  46    6.3 

10.371 

15 

17  21  54.99 

3.4845 

19  58  39.2 

4.796 

16 

15  26  32.:i9 

3.4045 

13  56  25.8 

10^280 

16 

17  24  24.06 

3.4846 

20    3  23.1 

4.664 

17 

15  28  56.74 

3.4073 

14    6  39.8 

10.187 

17 

17  26  53.14 

3.4847 

20    7  58.9 

4.530 

18 

15  31  21.26 

3.4099 

14  16  48.2 

10.093 

18 

17  29  22.22 

3.4846 

20  12  26.7 

4.395 

19 

15  33  45.94 

3.4196 

14  26  51.0 

9.998 

19 

17  31  51.29 

3.4843 

20  16  46.4 

4ii60 

20 

J  5  36  10.77 

3.4152 

14  36  48.0 

9.903 

20 

17  34  20.34 

3.4840 

20  20  57.9 

4.135 

21 

15  38  35.76 

3.4178 

14  46  39.2 

9.805 

21 

17  36  49.37 

3.4837 

20  25    1.3 

3.989 

22 

15  41    0.91 

3.4305 

14  56  24.6 

0.706 

22 

17  39  18.39 

S.4K:{3 

20  28  56.6 

3J153 

23 

15  43  26.22 

3.4331 

S.15    6    4.0 

9.606 

23 

17  41  47.38 

3.4888 

S.20  32  43.7 

3.717 

THl 

URSDi 

\.Y  2. 

SATURDj 

KY  4. 

0 

15  45  51.68 

3.4356 

S.  15  15  37.3 

9.505 

0 

17  44  16.33 

3.4833 

S.  20  36  22.6 

3.581 

1 

15  48  17.29 

3.4361 

15  25    4.5 

9.403 

1 

17  46  45.24 

3.4815 

20  39  53.4 

3.445 

2 

15  50  43.05 

3.4306 

15  34  25.5 

9.398 

2 

17  49  14.11 

3.4807 

20  43  16.0 

3.309 

3 

15  53    8,96 

3.43:n 

15  43  40.3 

9.194 

3 

17  51  42.93 

3.4798 

20  46  30.4 

3.172 

4 

15  55  35.02 

3.4355 

15  52  48.8 

9.088 

4 

17  54  11.69 

3.4788 

20  49  36.6 

3.035 

5 

15  58    1.22 

3.4379 

16    1  50.9 

8.981 

5 

17  56  40.39 

3.4773 

20  52  34.6 

3.898 

6 

16    0  27.56 

3.4403 

16  10  46.5 

8.87:2 

6 

17  59    9.03 

3.4766 

20  55  24.4 

3.762 

7 

16    2  54.04 

3.4434 

16  19  35.6 

8.763 

7 

18    1  37.59 

3.4753 

20  58    6.0 

3.636 

8 

16    5  20.65 

3.4446 

16  28  18.1 

8.653 

8 

18    4    6.07 

3.4740 

21    0  39.5 

3.489 

9 

16    7  47.39 

3.4468 

16  36  54.0 

8J>4i2 

9 

18    6  34.47 

3.4736 

21    3    4.8 

3J)53 

10 

16  10  14.27 

3.4490 

16  45  23.1 

8.439 

10 

18    9    2.78 

3.4711 

21    5  21.8 

3J316 

11 

16  12  41.28 

3.4513 

16  53  45.4 

8.315 

11 

18  11  30.99 

3.4694 

21    7  30.7 

3.080 

12 

16  15    8.41 

3.4533 

17    2    0.9 

8.300 

12 

18  13  59.11 

3.4676 

21    9  31.4 

1.944 

13 

16  17  35.66 

3.4553 

17  10    9.4 

8.084 

13 

18  16  27.12 

3.4658 

21  11  23.9 

1.808 

14 

16  20    3.04 

3.4573 

17  18  11.0 

7.966 

14 

18  18  55.01 

3.4639 

21  13    8.3 

1.673 

15 

16  22  30.53 

3.4591 

17  26    5.6 

7.851 

15 

18  21  *^.78 

3.4619 

21  14  44.6 

1.537 

16 

16  24  58.13 

3.4609 

17  33  53.1 

7.732 

16 

18  23  50.44 

3.4598 

21  16  12.7 

1.401 

17 

16  27  25.84 

3.4637 

17  41  33.4 

7.613 

.17 

18  26  17.97 

3.4577 

21  17  32.7 

1^966 

18 

16  29  53.65 

3.4644 

17  49    (i.Q 

7.493 

18 

18  28  45.37 

3.4555 

21  18  44.6 

1.131 

19 

16  32  21.57 

3.4661 

17  56  32.5 

7.371 

19 

18  31  12.63 

3.4533 

21  19  48.4 

0.997 

20 

16  34  49.58 

3.4677 

18    3  51.1 

7J249 

20 

18  33  39.75 

3.4508 

21  20  44.2 

0.863 

21 

16  37  17.69 

3.4693 

18  11 .  2.3 

7.126 

21 

18  36    6.72 

3.4483 

21  21  32.0 

0.739 

22 

16  39  45.89 

3.4707 

18  18    6.2 

7.002 

22 

18  38  33.53 

8.4456 

21  ^  11.7 

0.596 

23 

16  42  14.17 

3.4731 

18  25    2.7 

6.878 

23 

18  41    0.18 

3.4439 

21  22  43.4 

0.463 

24 

16  44  42.54 

3.4734 

S.  18  31  51.6 

6.753 

24 

18  43  26.68 

3.4403 

S.21  23    7.2 

0.330 

VI. 


JDECEMBER,  18«I9. 


ftO& 


GREENWICH  MEAN  TIME. 

« 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AjMemioiu 

Dlff. 
for  1  m. 

DecUnHtion. 

Dlff. 
for  1  m. 

Hour. 

Bight  AMendoiu 

Dlff. 
for  1  m. 

DeclinatloD. 

Dlff. 

for  1  m. 

SI 

rNDAI 

r  5. 

TUESDAY  7. 

h    m      B 

B 

^0         '       ^' 

II 

h    m      B 

8 

O         1           It 

II 

0 

18  43  26.68 

S.4409 

S.21  23    7.2 

0U»0 

0 

20  36    7.a3 

9J3357 

S.  19  18    7.2 

5.936 

1 

18  45  53.01 

9.4374 

21  23  23.0 

0.198 

1 

20  38  21.32 

9.9306 

19  12  50.2 

5.330 

2 

18  48  19.17 

S.4344 

21  23  30.9 

0.066 

2 

20  40  35.00 

9.9955 

19    7  27.6 

5.424 

3 

18  50  45.15 

2.4313 

21  23  30.9 

0.065 

3 

20  42  48.37 

^LiSm 

19    1  59.4 

6.517 

4 

18  53  10.95 

S.4983 

21  23  23.1 

0.196 

4 

20  45    1.43 

9.9159 

18  56  25.5 

5.610 
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10.655 

8 

10.612 

9 

10.699 

10 

10.615 

11 

10.601 

12 

10.586 

13 

10.570 

14 

10.553 

15 

10.536 

16 

10.519 

17 

10.501 

18 

10.483 

19 

10.463 

20 

10.443 

21 

10.491 

22 

10.400 

23 

10.378 

10.355 

10.331 

10.307 

10J383 

10.957 

10J330 

10.909 

10.175 

10.147 

10.118 

10.088 

10.058 

10.037 

9.995 

9.963 

9.936 

9.893 

9.856 

9.833 

9.786 

9.749 

9.711 

9.673 

9.639 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  15. 


h     m 

2  49 
2  50 
2  52 
2  54 

56 

58 
0 


2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 


2 

4 

6 

8 

10 

12 

14 

16 


3  18 
3  20 


3 
3 
3 
3 
3 
3 
3 


22 
24 
26 

28 
30 
33 
35 


1.03 
58.66 
56.51 
54.58 
52.86 
51.36 
50.09 
49.04 
48.22 
47.63 
47.27 
47.14 
47.25 
47.60 
48.18 
49.01 
50.091 
51.41 
52.98 
54.80 
56.86 
59.18 
1.75, 
4.58; 


■ 

1.9588 
1.9033 
1.9659 

1   QAOtt 

1.9739 
1.9769 
1.9606 
1.9844 
1.9883 
1.9931 
1.9959 
lril998 
3.0038 
3.0078 
9.0118 
9.0159 
9.0900 
3.0M1 
9.0383 
3.0333 
9.0365 
9.0407 
9.0450 
9.0493 


N.11 
11 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 

N.14 


0  32.3 
10  9.0 
19  43.3 
29  15.1 
38  44.4 
48  11.1 
57  35.1 
6  56.4 
16  15.0 
25  30.8 
34  43.7 
43  53.8 
0.9 
5.0 
6.1 
4.1 
58.9 
37  50.6 
46  39.0 
24.1 
5.8 
44.1 
19.0 
50.3 


53 
2 
11 
20 
28 


55 

4 

12 

21 

29 


THURSDAY  16. 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
2 
4 
6 
8 
10 
12 
14 
16 
19 
21 
23 
25 
27 


7.67 
11.01 
14.62 
18.49 
22.62 
27.01 
31.67 
36.60 
41.79 
47.25 
52.97 
58.96 

5.23 
11.77 
18.57 
25.65 
33.00 
40.63 
48.53 
56.70 

5.15 
13.87 
22.86 
32.13 
41.67 


9U)636 


9.0579 
9.0033 
9.0667 
9.0710 
9.0754 
9.0798 
9.0843 
9.0867 
9.0039 
9U)977 
9.1029 
9.1067 
9.1113 
9.1157 
9.1903 
9.1948 
9.1^ 
9.1339 
9.1385 
9.1430 
9.1476 
9.1529 
9.1568 
9.I6I3 


N.14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 

N.17 


38 
46 
55 
3 
11 
19 
27 


18.1 
42.3 
2.7 
19.4 
32.4 
41.5 
46.8 
35  48.1 

43  45.4 

51  38.6 
59  27.7 

7  12.6 
14  53.3 
22  29.7 
30  1.8 
37  29.5 

44  52.8 

52  11.6 
59  25.8 

6  35.4 
13  40.4 
20  40.6 
27  3(5.0 
34  26.6 
41  12.3 


9.633 
0.593 
9.551 
9.509 
9.466 
0.493 
9.379 
9.333 
9.986 
9.939 
9.191 
9.143 
9.093 
9.043 
8.909 
8.940 
8.887 
8.834 
8.779 
8.793 
8.667 
8.610 
8.559 
&403 


8.433 
6.379 
8.310 
8.948 
8.184 
8.190 
8.054 
7.968 
7.991 
7.853 
7.783 
7.713 
7.649 
7.571 
7.498 
7.495 
7.350 
7ja75 
7.199 
7.199 
7.043 
6.963 
6.883 
6.803 
6.731 
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GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascenttion. 

DMT. 
for  1  m. 

Declination. 

Diff. 
for  L  m. 

Hour. 

RiffUt  Asocnslon. 

Diflf. 
for  1  m. 

Declination. 

Diff. 
for  1  ID. 

FI 

IIDAY 

17. 

SUNDAY  19. 

j 

h    m      B 

1 

O        t         u 

n 

h    m      8 

a 

O           t           II 

9$ 

0 

4  27  41.67 

9.1613 

N.17  41  12.3 

6.721 

0 

6  16  17.89 

2.3493 

NJJl  12  34.6 

1.779 

1 

4  29  51.49 

3.1659 

17  47  53.0 

6.638 

1 

6  18  38.93 

2.35Q1 

21  14  17.8 

\jesQ 

2 

4  32    1.58 

2.1704 

17  54  28.8 

6.554 

2 

6  21    0.14 

2w)547 

21  15  53.7 

1.538 

3 

4  34  11.94 

2.1749 

18    0  59.5 

6.469 

3 

6  23  21.50 

2.3573 

21  17  22.3 

1.417 

4 

4  36  22.57 

2.1794 

18    7  25.1 

6.384 

4 

6  25  43.01 

2.3598 

21  18  4,3.7 

1.295 

5 

4  38  33.47 

2.1840 

18  13  45.6 

6J298 

5 

6  28    4.67 

2UmS2 

21  19  57.7 

1.173 

G 

4  40  44.65 

2.1885 

18  20    0.8 

6J210 

6 

6  30  26.48 

2.3646 

21  21    4.3 

1.049 

7 

4  42  56.10 

2.1930 

18  26  10.7 

6.121 

7 

6  32  48.43 

2U»69 

21  22    3.5 

0.926 

8 

4  45    7.81 

S.1975 

18  32  15.3 

6.032 

8 

6  35  10.51 

2J)691 

21  22  55.4 

0.802 

9 

4  47  19.80 

2.2020 

18  38  14.5 

5.942 

9 

6  37  32.72 

2.3713 

21  23  39i) 

0.678 

10 

4  49  32.05 

2.2064 

18  44    8.3 

5.850 

10 

6  39  55.06 

2.3rj3 

21  24  16.8 

0.553 

11 

4  51  44.57 

2.2108 

18  49  56.6 

6.758 

11 

6  42  17.52 

2.3753 

21  24  46.2 

0.426 

12 

4  53  57.35 

2.2153 

18  55  39.3 

5.665 

12 

6  44  40.10 

2.3772 

21  25    8i2 

0.303 

13 

4  56  10.40 

2.2197 

19    1  16.4 

5.572 

13 

6  47    2.79 

2.3791 

21  25  22.7 

0.178 

14 

4  58  23.71 

2.ieMl 

19    6  47.9 

5A77 

14 

6  49  25.59 

2.3809 

21  25  29.6 

0.053 

15 

5    0  37.29 

2.2284 

19  12  13.7 

5.381 

15 

6  51  48.50 

2.3838 

21  25  29.0 

0U)73 

16 

5    2  51.12 

2.2327 

19  17  33.6 

5J384 

16 

6  54  11.50 

2.3842 

21  25  20.8 

0.199 

17 

5    5    5.21 

2.2370 

19  22  47.7 

5.187 

17 

6  56  34.60 

2.3857 

21  25    5.0 

0.326 

18 

5    7  19.56 

2.2413 

19  27  56.0 

5.068 

18 

6  58  57.79 

2.3871 

21  24  41.7 

0.453 

19 

5    9  34.16 

2.2455 

19  32  58.4 

4.989 

19 

7    1  21.06 

20)885 

21  24  10.7 

0.580 

20 

5  11  49.02 

2^97 

19  37  54.7 

4.889 

20 

7    3  44.41 

2.3898 

21  23  32.1 

0.707 

21 

5  14    4.13 

2J2539 

19  42  45.0 

4.788 

21 

7    6    7.84 

2.3911 

21  22  45.9 

0.834 

22 

5  16  19.49 

2.2581 

19  47  29.3 

4.686 

22 

7    8  31.34 

2.3922 

21  21  52.0 

0.961 

23 

5  18  35.10 
SAT 

2.2622 
URDA 

N.19  52    7.5 
Y  18. 

4.584 

23 

7  10  54.90 
MC 

2.3933 
)NDA1 

N.21  20  50.5 
I  20. 

1J)89 

0 

5  20  50.95 

2.2663 

N.19  56  39.4 

4.481 

0 

7  13  18.53 

2.3942 

N.21  19  41.3 

1.916 

1 

5  23    7.05 

2.2703 

20    1    5.1 

4.377 

1 

7  15  42.21 

2.3851 

21  18  24.5 

1.344 

2 

5  25  23.38 

2.2743 

20    5  24.6 

4JSn2 

2 

7  18    5.94 

2.3959 

21  17    0.0 

1.479 

3 

5  27  39.95 

2.2782 

20    9  37.7 

4.166 

3 

7  20  29.72 

2J967 

21  15  27.8 

1.600 

4 

5  29  56.76 

2.2821 

20  13  44.5 

4.060 

4 

7  22  53.54 

2.3973 

21  13  48.0 

1.798 

5 

5  32  13.80 

2J2850 

20  17  44.9 

3.953 

5 

7  25  17.40 

2.3979 

21  12    0.5 

1J«)6 

6 

5  34  31.07 

2.2898 

20  21  38.8 

3.844 

6 

7  27  41.29 

2.3984 

21  10    5.3 

1.984 

7 

5  36  48.57 

2.2936 

20  25  26.2 

3.735 

7 

7  30    5.21 

2.3988 

21    8    2.4 

9.112 

8 

5  39    6.30 

2.2973 

20  29    7.0 

3.625 

8 

7  32  29.15 

2.3992 

21    5  51.9 

2.940 

9 

5  41  24.25 

2.3009 

20  32  41.2 

3.515 

9 

7  34  53.11 

2.11995 

21    3  33.7 

90)67 

10 

5  43  42.41 

2.3046 

20  36    8.8 

3.404 

10 

7  37  17.09 

2.3997 

21     1    7.9 

2.495 

11 

5  46    0.79 

2.3082 

20  39  29.7 

3J293 

11 

7  39  41.08 

2.3998 

20  58  34.4 

9U)22 

12 

5  48  19.39 

2.3117 

20  42  43.9 

3.180 

12 

7  42    5.07 

2.3998 

20  55  53.3 

2.750 

13 

5  50  38.20 

2.3152 

20  45  51.3 

3.067 

13 

7  44  29.06 

2.3998 

20  53    4.5 

2.OT7 

14 

5  52  57.21 

2Utl86 

20  48  51.9 

2.953 

14 

7  46  53.04 

2.3997 

20  50    8.1. 

3.004 

15 

5  55  16.42 

2.321P 

20  51  45.6 

2.838 

15 

7  49  17.01 

2.3995 

20  47    4.1. 

3.130 

IG 

5  57  35.84 

2..-fi52 

20  54  32.5 

2.723 

16 

7  51  40.98 

2.3992 

20  43  52.5 

3.957 

17 

5  59  55.45 

2.3284 

20  57  12.4 

2.607 

17 

7  54    4.93 

2.3989 

20  40  33.3 

3.383 

18 

6    2  15.25 

2.3316 

20  59  45.3 

2.491 

18 

7  56  28.85 

2.3985 

20  37    iSSS 

3.509 

19 

6    4  35.24 

2.3348 

21    2  11.3 

2J74 

19 

7  58  52.75 

2.3981 

20  33  32.3 

3.635 

20 

6    6  55.42 

2.,T378 

21    4  30JJ 

2.256 

20 

8    1  16.62 

2.3975 

20  29  50.4: 

3.760 

21 

6    9  15.78 

2^08 

21    6  42.0 

2.138 

21 

8    3  40.45 

2.3968 

20  2G     1.0; 

3.885 

22 

6  11  36.31 

2.3437 

21    8  46.7 

2.019 

22 

8    6    4.24 

2.3961 

20  22    4.2 

4U)10 

23 

6  13  57.01 

2.3465 

21  10  44.2 

1.899 

23 

8    8  27.99 

2.3954 

20  17  59.J) 

4.134 

24 

6  16  17.89 

2.3493 

N.21  12  34.6 

1.779 

24 

8  10  51.69 

2.3946 

N.20  13  48.1 

4J258 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoenston. 

DIff. 
for  1  m. 

DeeUnatloiL 

Diff. 
forlm. 

Honr. 

Right  Afleendon. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fori  m. 

TU] 

ESDA^ 

Y  21. 

THURSDAY  23. 

h     m      B 

■ 

O           1            U 

II 

h     m      i 

B 

1    -      o      '      "^ 

;/ 

0 

8  10  51.69 

9.3946 

N.20  13  48.1 

4.358 

0 

10    3  52.47 

8.3Q1S 

N.14  37  29.9 

9.463 

1 

8  13  15;J4 

3.3937 

20    9  28.9 

4J83 

I 

10    6  10.47 

3J2987 

14  27  59.5 

9.550 

2 

8  15  38.93 

S.3997 

20    5    2.2 

4.505 

2 

10    8  28.31 

3.3963 

14  18  23.9 

0.636 

3 

8  18    2.46 

S.3917 

20    0  28.2 

4Ufi8 

3 

10  10  46.01 

8Jil9»8 

14    8  43.2 

9.733 

4 

8  20  25.94 

3.3906 

19  55  46.8 

4.750 

4 

10  13    3.56 

3J2913 

13  58  57.3 

9.806 

5 

8  22  49J35 

3.3895 

19  50  58.1 

4.873 

5 

10  15  20.96 

3.3888 

13  49    6.4 

0.889 

6 

8  25  12.68 

S.3883 

19  46    2.1 

4.994 

6 

10  17  38.22 

3.3863 

13  39  10.6 

9.971 

7 

8  27  35.94 

3U)870 

19  40  58.8 

5.115 

7 

10  19  55.33 

3i2839 

13  29    9.9 

10.063 

8 

8  29  59.12 

3J857 

19  35  48.3 

5.336 

8 

10  22  12.29 

3.3815 

13  19    4.3 

10.133 

9 

8  32  22.22 

3.3d43 

19  30  30.5 

5.356 

9 

10  24  29.11 

3.3791 

13    8  53.9 

10J913 

10  ! 

8  34  45J24 

3.3839 

19  25    5.6 

5.475 

10 

10  26  45.78 

3.3767 

12  58  38.9 

10.390 

11 

8  37    8.17 

3.3814 

19  19  33.6 

5.593 

11 

10  29    2.31 

3J2743 

12  48  19.2 

10J67 

12 

8  39  31.01 

8.3799 

19  13  54.4 

5.713 

12 

10  31  18.69 

8jm9 

12  37  54.9 

10.443 

13 

8  41  53.76 

9.3783 

19    8    8.1 

5.830 

13 

10  33  34.93 

3i»95 

12  27  26.1 

10.517 

14 

8  44  16.41 

8.3766 

19    2  14.8 

5.947 

14 

10  35  51.03 

3J»73 

12  16  52.8 

10.590 

15 

8  46  38.96 

8.3749 

18  56  14.5 

6.063 

15 

10  38    6.99 

3J9649 

12    6  15.1 

10.663 

16 

8  49    1.40 

3<i3733 

18  50    7.2 

6.179 

16 

10  40  22.82 

3.3636 

11  55  33.2 

10.735 

17 

8  51  23.74 

3.3714 

18  43  53.0 

6J214 

17 

10  42  38.51 

30)603 

11  44  47.0 

10.806 

18 

8  53  45.97 

3.3696 

18  37  31.9 

6.408 

18 

10  44  54.06 

3.3580 

11  33  56.5 

10.875 

19 

8  56    8.09 

3.3677 

18  31    4.0 

6.523 

19 

10  47    9.48 

302558 

11  23    1.9 

10.943 

20 

8  58  30.09 

3.365« 

18  24  29.3 

6.635 

20 

10  49  24.76 

3J2536 

11  12    3.3 

11.010 

21 

9    0  51.98 

3..S638 

18  17  47.8 

6.747 

21 

10  51  39.91 

3.3514 

11     1    0.7 

11.076 

22 

9    3  13.75, 

3.3618 

18  10  59.6 

6.850 

22 

10  53  54.94 

3J3493 

10  49  54.2 

11.141 

23 

9    5  35.401 

wed: 

3.3598, 

NESD. 

N.18    4    4.7 
^Y  22. 

6.(r70 

23 

10  56    9.84 
Fl 

3.3473 
IIDAY 

N.10  38  43.8 
24. 

11.305 

0 

9    7  56.93 

3.3577 

N.17  57    3.2 

7.080 

0 

10  58  24.61 

3.9451 

N.10  27  29.6 

11.368 

1 

9  10  18^ 

3.3556 

17  49  55.1 

7.189 

1 

11    0  39.26 

3.9431 

10  16  11.7 

11.339 

2 

9  12  39.60 

3.3535 

17  42  40.5 

7.297 

2 

11    2  53.78 

3.3411 

10    4  50.1 

11.3SP 

3 

9  15    0.74 

3.3513 

17  35  19.4 

7.405 

3 

11    5    8.18 

3.3391 

9  53  24.9 

11.448 

4 

9  17  21.76 

3.3491 

17  27  51.9 

7.513 

4 

11    7  22.47 

3.2371 

9  41  56.3 

11.506 

5 

9  19  42.64 

3.3469 

17  20  18.0 

7.618 

5 

11    9  36.64 

30£{53 

9  30  24.2 

11.563 

6 

9  22    3^ 

3.3446 

17  12  37.7 

7.723 

6 

11  11  50.69 

3.3333 

9  18  48.7 

11.619 

7 

9  24  24.00 

3.3423 

17    4  51.1 

7.827 

7 

11  14    4.63 

3.3314 

9    7    9.9 

11.674 

8 

9  26  44.47 

3.3400 

16  56  58.4 

7.930 

8 

11  16  18.46 

30^96 

8  55  27.8 

11.738 

9 

9  29    4.80 

9J377 

16  48  59.5 

8.033 

9 

11  18  32.18 

3J2378 

8  43  42.5 

11.780 

10 

9  31  25.00 

3.3354 

16  40  54.4 

8.135 

10 

11  20  45.80 

3.3261 

8  31  54.2 

11.831 

11 

9  33  45.05 

3.3330 

16  32  4i}.2 

8.237 

11 

11  22  59.31 

202244 

8  20    2.8 
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29  43  33 

3999 

28  30  3(? 

4065 

a  Pe^i 

E. 

48  38  44 

3463 

47  17  38 

3519 

45  57  35 

3578 

44  38  37 

3640 

a  Anetis 

E. 

89  29  54 

2880 

87  57    9 

2896 

86  24  45 

^     9019 

84  52  41 

3998 

Jupiter 

E. 

95  53  39 

2705 

94  17    6 

2731 

92  40  54 

9737 

91    5    3 

3753 

8 

Suw 

W. 

62  35  15 

3226 

64    0  51 

3242 

65  26  10 

3257 

66  51  12 

3271 

Mars 

W. 

41    5    5 

3137 

42  32  30 

3151 

43  59  38 

3164 

45  26  30 

3178 

a  Aquilae 

W. 

36    3  56 

5288 

36  57  12 

5192 

37  52  33 

4974 

38  49  49 

4843 

Venus 

W. 

15  24  11 

3266 

16  49    0 

3277 

18  13  38 

3388 

19  38    4 

3297 

a  Arietis 

E. 

77  17  30 

3009 

75  47  29 

3025 

74  17  47 

3041 

72  48  25 

3057 

Jupiter 
Aldebaran 

E. 

83  10  46 

2826 

81  36  52 

2839 

80    3  15 

3853 

78  29  56 

3867 

E. 

106  37  22 

2848 

107    3  57 

3863 

105  30  51 

3876 

103  58    2 

3889 

9 

Sun 

W. 

73  52  24 

3335 

75  15  55 

3347 

76  39  12 

3358 

78    2  16 

3368 

Mars 

W. 

52  36  55 

3239 

54    2  18 

3251 

55  27  27 

3369 

56  52  23 

3371 

a  Aquilffi 

W. 

43  59    3 

4390 

45    4  33 

4327 

46  11     1 

4968 

47  18  23 

4915 

Venus 

W. 

26  37  18 

3349 

28    033 

3359 

29  23  36 

3368 

30  46  28 

3379 

a  Arietis 

E. 

65  26  28 

3136 

63  59    2 

3153 

62  31  55 

3166 

61    5    7 

3183 

Jupiter 

E. 

70  47  30 

2927 

69  15  46 

9939 

67  44  16 

3949 

66  12  59 

2960 

Aldebaran 

E. 

96  17  56 

2949 

94  46  39 

3960 

93  15  36 

3970 

91  44  46 

8980 

10 

Sun 

W. 

84  54  49 

3415 

86  16  49 

3433 

87  38  40 

3430 

89    023 

3436 

Mara 

W. 

63  54  18 

3316 

65  18  11 

3325 

66  41  54 

3339 

68    5  29 

3338 

a  AquilfB 

W. 

53    6  22 

4015 

54  17  47 

3986 

55  29  40 

3958 

56  42    1 

3933 

Venus 

W. 

37  38  14 

3420 

39    0    8 

3497 

40  21  54 

3433 

41  43  33 

3440 

a  Arietis 

E. 

53  55  53 

3265 

52  31    0 

3282 

51    6  27 

3999 

49  42  14 

3317 

Jupiter 
Aldebaran 

E. 

58  39  41 

3005 

57    9  34 

3012 

55  39  36 

3019 

54    9  47 

3096 

E. 

84  13  30 

3023 

82  43  46 

3030 

81  14  10 

3036 

79  44  42 

3043 

11 

Sun 

W. 

95  47  20 

3461 

97    8  28 

3465 

98  29  31 

3468 

99  50  31 

3470 

Mara 

VV. 

75    1  50 

3361 

76  24  51 

3365 

77  47  48 

3366 

79  10  41 

337t) 

a  Aquilee 

W. 

62  49  28 

3833 

64    3  56 

3818 

65  18  40 

3803 

66  33  39 

3789 

Venus 

W. 

48  30  15 

3462 

49  51  22 

3464 

51  12  26 

3467 

52  33  27 

3470 

;  Fomalhaut 

W. 

28  13    6 

4260 

29  20  36 

4156 

30  29  42 

4069 

31  40  14 

3990 

a  Arietis 

E. 

42  46  41 

3421 

41  24  48 

3446 

40    3  23 

3472 

38  42  28 

3500 

Jupiter 

E. 

46  42  40 

3054 

45  13  34 

3058 

43  44  33 

3069 

42  15  37 

3066 

Aldebaran 

E. 

72  19    7 

3066 

70  50  16 

3069 

69  21  29 

3079 

67  52  45 

3074 

12 

Sun 

W. 

106  35    5 

3474 

107  55  58 

3473 

109  16  52 

3471 

110  37  48 

3471 

Mara 

W. 

86    4  42 

3373 

87  27  29 

3372 

88  50  17 

3379 

90  13    6 

3370 

a  Aquil® 

W. 

72  52    1 

3729 

74    8  17 

3719 

75  24  44 

3709 

76  41  21     J899 

63  21     6      3465 

Venus 

W. 

59  18  10 

3471 

60  39    7 

3469 

62    0    6 

3468 

XIV. 
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LUNAR  DISTANCES 

. 

star'*  Name 
aiid 

Midnight. 

1 

p.  L. 

of 

XV^ 

p.  L. 

of 

xvnih. 

p.  L. 

of 

XXIh. 

p.  L. 

of 

5 

Pooiiion. 

Diff. 

Diff. 

Diflf. 

Dlff. 

Sun 

W. 

O         1        n 

32  54  38 

9903 

34  26  53 

9918 

O           /         // 

35  58  49 

9934 

0          1       II 

37  30  25 

9950 

Fonialhaut 

E. 

49  24  54 

9045 

47  53  32 

S985 

46  23    0 

3096 

44  53  20 

3070 

a  Pegasi 

E. 

65  56  33 

9999 

64  26  11 

3082 

62  56  26 

3034 

61  27  20 

3067 

6 

Sun 

W. 

45    3  15 

3034 

46  32  46 

3051 

48    1  56 

3067 

49  30  46 

3084 

Mnrs 

W. 

23  13    1 

9964 

24  43  59 

9977 

26  14  40 

9991 

2;  45    4 

3005 

Fomolhaut 

E. 

37  39  51 

3351 

36  16  38 

3493 

34  54  47 

3501 

33  34  24 

3589 

a  Pe^i 

E. 

54  12  20 

3973 

52  47  37 

3318 

51  23  46 

3364 

50    0  48 

3411 

a  Anetis 

E. 

95  44  22 

9815 

94  10  14 

9631 

92  36  27 

9847 

91    3    0 

9863 

Jupiter 

E. 

102  23  27 

9640 

100  45  27 

9657 

99    7  50 

9673 

97  30  34 

9680 

7 

Sun 

W. 

56  49  49 

3166 

58  16  39 

3183 

59  43    9 

3198 

61    9  21 

3913 

Mars 

W. 

35  12  32 

3079 

36  41    7 

3004 

38    9  24 

3109 

39  37  23 

3193 

Fomaihaut 

E. 

27  20    0 

4S9Q 

26  12    0 

4416 

25    6  53 

4636 

24    4  59 

4897 

a  Pe^si 

E. 

43  20  46 

3709 

42    4    8 

3783 

40  48  47 

3861 

39  34  48 

3046 

a  Aneda 

E. 

83  20  58 

9944 

81  49  35 

9061 

80  18  33 

9977 

78  47  51 

9993 

Jupiter 

E, 

89  29  32 

9768 

87  54  22 

9789 

86  19  31 

9797 

84  44  59 

9811 

8 

Sun 

W, 

68  15  57 

3985 

69  40  26 

vuott 

71    4  40 

3311 

72  28  3  i 

3393 

Mars 

W. 

46  53    5 

3199 

48  19  24 

3904 

49  45  29 

3916 

51  11  19 

3998 

a  AquilflB 

W. 

39  48  50 

4730 

40  49  24 

4631 

41  51  22 

4549 

42  54  37 

4469 

Venus 

W. 

21    2  19 

3307 

22  26  22 

3310 

23  50  12 

3398 

25  13  51 

3338 

a  Arietis 

E. 

71  19  23 

3073 

69  50  40 

3089 

68  22  17 

3105 

66  54  13 

3190 

Jupiter 

E, 

76  56  55 

9880 

75  24  10 

9898 

73  51  41 

9905 

72  19  28 

9916 

Aidebaran 

E. 

102  25  29 

9901 

100  53  12 

9915 

99  21  12 

99!|7 

97  49  27 

9938 

9 

Sun 

W. 

79  25    9 

3370 

80  47  50 

3388 

82  10  20 

3397 

83  32  40 

3407 

Mars 

W. 

58  17    8 

3981 

59  41  42 

3991 

61    6    4 

3300 

62  30  16 

3308 

a  Aquilfe 

W. 

48  26  35 

4166 

49  35  33 

4194 

50  45  12 

4084 

51  55  29 

4047 

Venus 

W. 

32    9    9 

3387 

33  31  40 

3397 

34  54    0 

3405 

36  16  11 

3419 

a  Arietis 

E. 

59  38  38 

3199 

58  12  28 

3915 

56  46  37 

3931 

55  21    5 

3946 

Jupiter 

E. 

64  41  56 

9900 

63  11    5 

9979 

61  40  26 

9988 

60    9  58 

9997 

AJdebanui 

E. 

90  14    8 

9989 

88  43  42 

9990 

87  13  28 

3007 

85  43  24 

3015 

10 

Sun 

W. 

90  21  59 

3449 

91  43  28 

3447 

93    4  51 

3453 

94  26    8 

3457 

Mars 

W. 

69  28  57 

3343 

70  52  19 

3349 

72  15  34 

3353 

73  38  44 

3357 

a  AquilsB 

W. 

57  54  47 

3911 

59    7  56 

3889 

60  21  27 

3860 

61  35  18 

3851 

Venus 

W. 

43    5    4 

3446 

44  26  29 

3450 

45  47  49 

3454 

47    9    4 

3458 

a  Arietis 

E. 

48  18  22 

3336 

46  54  52 

3355 

45  31  44 

3376 

44    9    0 

3308 

Jupiter 

E. 

52  40    7 

3033 

51  10  35 

3030 

49  41  10 

3044 

48  11  52 

3049 

Aidebaran 

E. 

78  15  22 

3048 

76  46    9 

3054 

75  17    3 

3050 

73  48    3 

3069 

11 

Sun 

W. 

101  11  29 

3471 

102  32  25 

3473 

103  53  19 

3474 

105  14  12 

3474 

Mars 

W. 

80  33  32 

3379 

81  56  21 

3379 

83  19    9 

33rj 

84  41  56 

3374 

a  AquilflB 

W. 

67  48  53 

3775 

69    4  21 

3763 

70  20    2 

3750 

71  35  56 

3740 

Venus 

W. 

53  54  25 

3471 

55  15  22 

3471 

56  36  18 

3471 

57  57  14 

3471 

Fomaihaut 

W. 

32  52    3 

3991 

34    5    1 

3859 

35  19    2 

3804 

36  34    0 

3756 

a  Arietis 

E. 

37  22    4 

3539 

36    2  15 

3568 

34  43    6 

3607 

33  24  39 

3649 

Jupiter 
Aidebaran 

E. 

40  46  46 

3068 

39  17  59 

3079 

37  49  15 

3075 

36  20  35 

3077 

E. 

66  24    4 

3076 

64  55  25 

3078 

63  26  48 

3078 

61  58  12 

3078 

12 

Sun 

W. 

111  58  45 

3468 

113  19  45 

3466 

114  40  47 

3463 

116    1  53 

3458 

Mars 

W. 

91  35  57 

3367 

92  58  51 

3365 

94  21  48 

3361 

95  44  49 

3358 

a  Aquibn 

W. 

77  58    9 

3601 

79  15    6 

3689 

80  32  12 

3674 

81  49  27 

otuut 

ODOD 

Venus 

W. 

64  42    9 

3463 

66    3  15 

3459 

67  24  25 

3455 

68  45  39 

3459 

1 
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LUNAR  DISTANCES 

■ 

^  rfs            Stnr'ii  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

c  a                    and 

Noon. 

of 

lilh. 

of 

VP». 

of 

JX)^ 

of 

1^ 

12 

Potiition. 

Dlff. 

Diff. 

Diff. 

DiA 

Fomalhaut 

W. 

O           1         II 

37  49  48 

3711 

O           /         II 

39    6  23 

3672 

O           /         // 

40  23  40 

3635 

O             1          U 

41  41  36 

3609 

a  Pegasi 

W. 

28  38  24 

5508 

29  29    2 

5283 

30  22  22 

5088 

31  18    9 

4918 

Jupiter 

E. 

34  51  57 

3079 

33  23  22 

3081 

31  54  49 

3083 

30  26  19 

3086 

Aldebaron 

E. 

60  29  3(i 

3078 

59    1    0 

3078 

57  32  23 

3077 

56    3  45 

3074 

Pollux 

E. 

104  38    7 

3114 

103  10  15 

3114 

101  42  22 

3113 

100  14  27 

3110 

13 

Sun 

W. 

117  23    4 

3454 

118  44  19 

3450 

120    5  39 

3445 

121  27    5 

3439 

Mars 

W. 

97    7  53 

3354 

98  31    2 

3349 

99  54  17 

3344 

101  17  38 

3339 

a  Aquilce 

W. 

83    6  50 

3659 

84  24  21 

3650 

85  42    1 

3644 

86  59  48 

3638 

Venus 

W. 

70    6  57 

3447 

71  28  20 

3441 

72  49  50 

3436 

74  11  26 

3431 

i  Foinalhaut 

W. 

48  19  29 

3409 

49  40  28 

3446 

51     1  52 

3496 

52  23  39 

3406 

a  Peeasi 
Aldebaraii 

W. 

36  27    2 

4311 

37  33  44 

49S4 

38  41  47 

4145 

39  51    5 

4074 

E. 

48  39  53 

3060 

47  10  55 

3056 

45  41  52 

3052 

44  12  43 

3047 

Pollux 

E. 

92  54    4 

3094 

91  25  47 

3090 

89  57  25 

3085 

88  28  57 

3080 

14 

a  Aquilse 

W. 

93  30  20 

3610 

94  48  44 

3604 

96    7  14 

3600 

97  25  48 

3598 

i  Veuus 

W. 

81     1  14 

3394 

82  23  37 

3386 

83  46  10 

3378 

85    8  52 

3368 

Fomalhaut 

W. 

59  17  58 

3318 

60  41  49 

3301 

62    5  59 

3285 

63  30  28 

3370 

a  Pegasi 
Aldcbaran 

W. 

45  53  22 

3793 

47    8  31 

3748 

48  24  27 

3707 

49  41    7 

3669 

E. 

36  45  22 

3017 

35  15  30 

3010 

33  45  30 

3003 

32  15  21 

3996 

Pollux 

K 

81    4  57 

3050 

79  35  46 

3043 

78    6  27 

3036 

76  36  59 

3088 

15 

Veuus 

W. 

92    5    6 

3319 

93  28  55 

3309 

94  52  56 

3997 

96  17  11 

3286 

Fomalhaut 

W. 

70  37  12 

3198 

72    3  23 

3184 

73  29  51 

3171 

74  56  35 

3157 

a  Pegasi 

V^^. 

56  14    2 

3506 

57  34  20 

3476 

58  55  11 

3449 

60  16  32 

3435 

Pollux 

E. 

69    7  14 

2969 

67  36  47 

2960 

66    6    9 

9971 

64  35  20 

8963 

1  Regulus 

E. 

104  50    4 

2950 

103  18  49 

2940 

101  47  21 

8931 

100  15  41 

8931 

16  i  Fomalhaut 

W. 

82  14  14 

3093 

83  42  32 

3081 

85  11    5 

3069 

86  39  52 

3057 

a  Pegasi 

W. 

67  10    3 

3312 

68  34    1 

3291 

69  58  23 

3372 

71  23    7 

3853 

a  Arietis 

W. 

24  24  27 

3903 

25  37  44 

3783 

26  53    5 

3677 

28  10  17 

saest 

Pollux 

E. 

56  58  28 

2918 

55  26  32 

2909 

53  54  24 

3900 

52  22    5 

38962 

Regulus 

E. 

92  34  10 

3869 

91    1  11 

2859 

89  27  59 

3846 

87  54  33 

9836 

17 

Fomalhaut 

W. 

94    7  19 

3003 

95  37  28 

2993 

97    7  50 

3983 

96  38  24 

3973 

a  Pe^i 
a  Arietis 

W. 

78  32    5 

3167 

79  58  51 

3154 

81  25  55 

3140 

82  53  16 

3135 

W. 

34  57  55 

3261 

36  22  52 

3216 

37  48  42 

3174 

39  15  22 

3134 

Jupiter 

W. 

26  32  53 

2803 

28    7  17 

3768 

29  42    0 

3773 

31  17    3 

3756 

Pollux 

E. 

44  37  53 

2852 

43    4  33 

2845 

41  31    4 

3839 

39  57  27 

9834 

Regulus 

E. 

80    3  45 

2781 

78  28  52 

2769 

76  53  44 

3758 

75  18  21 

9747 

18 

«  Pegasi 

W. 

90  14    3 

3065 

91  42  55 

3056 

93  11  59 

3046 

94  41  15 

30Cr7 

a  Arietis 

W. 

46  39  26 

2979 

48  10    5 

2954 

49  41  15 

8931 

51  12  55 

9900 

Jupiter 
Pollux 

V\^ 

39  16  56 

2692 

40  53  46 

2681 

42  30  52 

3668 

44    8  15 

9657 

E. 

32    8    1 

2823 

30  34    2 

2835 

29    0    6 

3830 

27  26  17 

9838 

Regulus 

E. 

67  17  47 

2692 

65  40  56 

3681 

64    3  51 

8670 

62  26  31 

9660 

19  i  a  Arietib 

W. 

58  57  56 

2812 

60  32    8 

2796 

62    6  41 

8780 

63  41  35 

9765 

1  Jupiter 

W. 

52  18  59 

2601 

53  57  52 

2591 

55  36  59 

3581 

57  16  20 

9571 

1  AldebaraD 

W. 

25  58  27 

2612 

27  37    6 

2601 

29  16    0 

3590 

30  55    9 

9380 

Regulus 

E. 

54  16  22 

2609 

52  37  39 

2599 

50  58  43 

3590 

49  19  34 

9560 

Splca 

E. 

108    6  42 

2643 

106  28  45 

2632 

104  50  33 

2631 

103  12    7 

3619 

20 

a  Anetis 

W. 

7]  40  47 

2699 

73  17  28 

2687 

74  54  25 

3676 

76  31  37 

9666 

Jupiter 

W. 

65  36  26 

2525 

67  17    5 

2516 

68  57  56 

8507 

70  38  59 

9«» 

XVI. 
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Star's  Nome 

find 

FoidUon. 


13 


14 


15 


J6 


17 


18 


t 


Fomalhaut 
a  Pegasi 
Jupiter 
Aldebaran 
Pollux 

Sun 
Mars 
a  Aquilae 
Venus 
Fomalhaut 
a  Pegasi 
Aldebaran 
Pollux 

a  Aquiloe 

Venus 

Fomalhaut 

a  Pegasi 

Aldebaran 

Pollux 

Venus 
Fomalhaut 
a  Pegasi 
Pollux 
Regulus 

Fomalhaut 
a  Pegasi 
«  Anetis 
Pollux 
Regulus 

Fomalhaut 
a  Pepisi 
a  Anetis 
Jupiter 
Pollux 
Regulus 

a  Pe^si 
a  Anetis 
Jupiter 
Pollux 
Regulus 


19  !  «  Arietis 
I  Jupiter 
I  Aldebaran 

:  Regulus 
'•  Spica 


20 


fi  Arietis 
Jupiter 


W. 

W. 

E. 

E. 

E. 

W. 

w. 
w. 
w. 
w. 
w. 

E. 
E. 

W. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

E. 

E. 

W, 
W. 
W. 

E. 
E. 

W. 
W. 
W. 

w. 

E. 
E. 

W. 

W. 

W. 

E. 

E. 

W. 
W. 
W. 

E. 
E. 

W. 
\V. 


Midnight. 


p.  li. 

of 
Dlff. 


o 

43 


0  8 
32  16  9 
28  57  52 
54  35  4 
98  46  29 


122  48 

102  41 

88  17 

75  33 

53  45 

41  1 

42  43 
87  0 


37 

4 

41 

8 

49 
32 
29 
23 


98  44  25 
86  31  45 

64  55  14 
50  58  27 
30  45  3 

75  7  21 

97  41  39 

76  23  36 
61  38  20 
63  4  20 

98  43  49 

88  8  54 

72  48  13 
29  29  8 
50  49  36 
86  20  52 

100  9  10 
84  20  55 
40  42  50 
32  52  26 
38  23  43 

73  42  44 

96  10  42 
52  45  3 
45  45  53 
25  52  39 
60  48  57 

65  16  49 
58  55  55 
32  34  31 
47  40  12 

101  33  28j 

78  9  2; 
72  20  13, 


3572 
4768 
3087 
3073 
3107 

3433 
3333 
3633 
34S3 
3386 
4009 
304*2 
3074 

3594 
3359 
3355 
3633 
2988 
3031 

3275 
3144 
3400 
2954 
2911 

3046 
3235 
3504 
2883 
2835 

3965 
3112 
3099 
2744 
2839 
2736 

3029 
2887 
2645 
2851 
2649 

2750 
2561 
2570 
2572 
2601 

2656 

2492 


XVh. 


o       /      "■ 

44  19  13 

33  16  12; 
27  29  27 

53  6  21{ 

97  18  28, 

124  10  I61 

104    4  37 

89  a5  41 

76  54  58 
55  8  21 
42  13    3 

41  14  8 
85  31  42" 

100  3  6' 
87  54  48, 
66  20  18: 
52  16  26' 

29  14  35! 

73  37  34 

99    6  20 

77  50  52j 
63  0  36: 
61  33    9 

97  11  44 

j 

89  38  10 

74  13  41 

30  49  28 
49  16  56 

84  46  57 

101  40    7i 

85  48  501 

42  11    li 

34  28  7\ 
36  49  53 
72    6  52 

97  40  19 

54  17  38 
47  23  47 
24  19  17 
59  ]1    9 

66  52  22 

60  a5  4:3 

34  14  7 
46  0  38 
99  54  35 


p.  L. 

of 
Diff. 


3543 
4633 
3090 
3070 
3105 

3426 
3336 
3625 
3417 
3369 
3947 
3a')6 
3069 

3591 
3349 
3241 
3597 
2981 
3013 

3263 
3131 
3376 
2944 
2901 

3034 
3218 
3433 
2875 
2814 

2956 
3100 
3066 
2731 
2826 
2725 

3031 
2866 
2634 
2868 
2639 

2737 
3551 
2.561 
2563 
2592 


xvmh. 


79  46  41       264 

74    1  38i    24tfl 


>/' 


45  38  50; 
34  18  8 
26  1  5 
51  37  35 
95  50  24 


125 
105 

90 
78 
56 
43 
39 
84 


32  1 

28  18 
53  48 

16  55; 

31  13 

25  35 

44  40 

2  55 


101  21  50 
89  18  3 

67  45  39 
53  35  4 
27  43  58 
72  7  37 

100  31  15 
79  18  24 
64  23  20 
60  1  46 
95  39  26 

91  7  40 
75  39  29 
32  11  7 
47  44  5 

83  12  47 

103  11  ]5 
87  17  0 

43  39  52 
36  4  6 
35  15  59 
70  30  45 

99  10  6 
55  50  40 
49  1  56| 
22  46  17 
57  33  7 

68  28  13 
62  15  45 
35  53  56 

44  20  51 
98  15  29 

81  24  32 
75  43  15 


p.  L. 

of 
Diff. 


3516 
4514 
3092 
3068 
3101 

3422 
3320 
3620 
3410 
3351 
3892 
3030 
3063 

3580 
3339 
3236 
3565 
2973 
3005 

3252 
3119 
3354 
2935 
2891 

.1024 
3201 
3370 
2867 
2803 

2948 
3088 
3035 
2717 
2833 
2713 

3014 
2848 
2633 
2891 
2639 

2723 
2.543 
2551 
%53 
2583 

2638 
2476 


XXJh. 


// 


46  58  56 
35  21  48 
24  32  46 
50  8  46 
94  22  16 


126 
106 
92 
79 
57 
44 
38 
82 


53  53 
52  6 
12  1 
39  0 

54  26 
39  3 
15  5 
34  0 


p.  L. 

of 
Diff. 


102  40  36 
90  41  29 

69  11  17 

54  54  17 
26  13  10 

70  37  31 

101  56  23 

80  46  11 
65  46  29 
58  30  12 
94  6  55 

92  37  23 
77  5  37 
a3  33  58 
46  11  4 

81  38  23 

104  42  33 
88  45  24 
45  9  21 
37  40  23 
33  42  1 
68  54  23 

100  40  1 
57  24  6 
50  40  20 
21  13  46; 

55  54  51 

70  4  22 
63  55  59 
37  33  58 

42  40  52i 
96  36  10 


3492 
4408 
3096 
3065 
3098 

3414 
3313 
3614 
3403 
3334 
3843 
3024 
3056 

3587 
3330 
3313 
3535 
2963 
2997 

.%40 
3105 
3332 
2927 
2880 

3014 
3184 
3313 
2859 
2792 

2941 
3076 
3006 
2705 
2821 
2703 

3009 
2839 
2612 
2920 
2619 

2711 
2533 
2543 
2545 
2574 


83    2  35     2629 

77  25      2!      2469 
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XVII 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

n 

20 

Star*M  Namo 

and 

Position. 

Noon. 

p.  L. 

of 
Diff. 

lllh. 

p.  L. 

of 
Diff. 

Vlh. 

p.  L. 

of 
Diff. 

Kh. 

p.  L. 

of 
Diff. 

AldebaraD 

Regu]us 

Spica 

W. 

E. 

E. 

O           1        n 

39  14  13 
41    0  42 
94  56  39 

S533 
3537 
9565 

O          1        If 

40  54  40 
39  20  20 
93  16  56 

3535 
2589 
2556 

42  35  19 
37  39  47 
91  37    0 

3516 
3581 
8548 

_  O           /         // 

44  16  10 
35  59    3 
69  56  53 

8507 
3514 
3540 

21 

a  Arietis 
Jupiter 
Aldebarnu 
Si>ica 

W. 
W. 
W. 
E. 

84  40  50 
79    6  59 
52  43  15 
81  33  36 

sesi 

2461 
3469 
3503 

86  19  16 
80  49    7 
54  25  12 
79  52  26 

3614 
3455 
9463 
3496 

87  57  52 
82  31  24 
56    7  19 
78  11    7 

3607 
3448 
3455 
3489 

89  36  38 
84  13  51 
57  49  36 
76  29  39 

3589 
9441 
3448 
3483 

22 

Jupiter 
Aldebaran 
Pollux 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

92  48  21 
66  23  18 
23  12  42 
68    0  16 
136  38  13 

3411 
3417 
9637 
3457 
2757 

94  31  40 
68    6  28 
24  50  47 
66  18    2 
135    2  49 

3405 
3411 
8606 
3459 
3751 

96  15    7 
69  49  47 
26  29  34 
64  35  41 
133  27  17 

3401 
3405 
3578 
3448 
3745 

97  58  41 
71  33  14 
28    8  59 
62  53  14 
131  51  37 

3385 
9401 
8554 
9443 

3738 

23 

Aldebaran 
Pollux 
Spica 
Ajj  tares 

Sun 

W. 

W. 

E. 

E. 

E. 

80  12  18 

36  33    6 

54  19  43 

100  13  45 

123  51  16 

3375 
3473 
3439 
3435 
37  JO 

81  56  28 
38  14  59 
52  36  49 
98  30  46 
122  14  49 

3371 
3460 
3436 
3419 
3705 

83  40  44 
39  57    9 
50  53  52 
96  47  39 
120  38  16 

3366 
3449 
3485 
3415 
3700 

85  25    7 

41  39  34 

49  10  53 

95    4  25 

119    1  36 

3368 
3439 
9«»l 
3410 
9685 

24 

Aldebaran 

Pollux 

Regius 

Spica 

Aiitares 

Sun 

W. 

W. 

W. 

E. 

E. 

E. 

94    8  30 
50  14  48 
14    6  58 
40  35  50 
86  26  47 
110  56  42 

3343 
3401 
3384 
2437 
3391 
3673 

95  53  27 
51  58  22 
15  50  55 
38  52  54 
84  42  59 
109  19  26 

3339 
3394 
3374 
3431 
3387 
2669 

97  38  30 
53  42    6 
17  35    7 
37  10    3 
82  59    6 
107  42    4 

8335 
3387 
3364 
3436 
9384 
3665 

99  23  38 
55  25  59 
19  19  33 
35  27  19 
81  15    9 
106    4  37 

8333 

3389  , 

9356 

9441 

9381 

9861 

25 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

64    7  13 
28    4  16 
72  34  23 
97  56    7 

3358 
2338 
3370 
3644 

65  51  48 

29  49  35 
70  50    5 
96  18  12 

2355 
2384 
3368 
3640 

67  36  28 
31  35    0 
69    5  44 
94  40  12 

8350 
8390 
3366 
3638 

69  21  14 
33  20  31 
67  21  21 
93    2.  8 

8346 
9316 
3966 

9SX> 

26 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 

K 
E. 

78    6  18 
42    9  18 
58  39  10 
84  50  51 

3333 
3303 
3364 
3691 

79  51  31 
43  55  15 
56  54  44 
83  12  25 

3339 
2399 
3364 
9690 

81  36  48 
45  41  16 
55  10  18 
81  33  57 

8337 

3366 
3618 

83  22    8 
47  27  20 
53  25  54 
79  55  26 

3396 
3395 
3368 

9615 

27 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 

E. 
E. 

92    9  25 
56  18  22 
44  44  52 
71  42  13 

8316 
3387 
8386 
3608 

93  54  58 
58    4  41 
43    0  57 
70    3  29 

3317 
3385 
3393 
2607 

95  40  33 
59  51    2 
41  17  11 
68  24  44 

2317 
9385 
3400 
2606 

97  26    8 
61  37  24 
39  33  36 
66  45  57 

9317 
9985 
3408 
9606 

28 

Regius 
Spica 
Antares 
Sun 

W. 
W. 
E. 
E, 

70  29  21 
17  56  41 
30  59  36 
58  31  59 

3983 
2643 
2483 
3606 

72  15  45 
19  34  39 
29  17  58 
56  53  12 

3385 

2588 
3506 
9607 

74    2    7 

21  13  50 
27  36  53 
55  14  26 

8285 
3544 
2535 
8608 

75  48  28 
22  54    2 
25  56  29 
53  35  42 

9386 
2508 
3579 
9609 

29 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

84  39  43 
31  24  23 
45  22  33 

3396 
3417 
3630 

86  25  49 
33    7  33 
43  44    5 

3398 
3410 
3633 

88  11  51 
34  50  54 
42    5  41 

8301 
3403 
3636 

89  57  49 
36  34  25 
40  27  22 

8304 
S398 
9630 

30 

Regulus 

Spica 

Sun 

W. 
W. 

E. 

98  46  15 
45  13  11 
32  17  13 

2336 
S39] 
3655 

100  31  37 
46  56  59 
30  39  32 

33:1] 

3393 
3661 

102  16  51 
48  40  45 
29    2    0 

2337 

2394 

.     9667 

104    1  57 
50  24  28 
27  24  36 

;      9343 
1      9397 
i      9675 

XVIII. 


DECEMBER,  1869 


Sir 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1                                                                 _    .      . ...    _ 

20 

Star'ii  Name 

and 

Position. 

Midnight 

p.  L. 

of 
Diff. 

XVh. 

p.  L. 

of 
Dlff. 

XVIIIh. 

p.  L. 

of 
Diff. 

XXIh. 

p.  L. 

of 
Diff. 

AldebnFan 

ReguluB 

Spica 

W. 

E. 

E. 

O          1        II 

45  57  13 
34  18    9 
88  16  35 

9499 
S507 
9533 

O          1        II 

47  38  27 
32  37    5 

86  36    6 

9491 
9499 
9594 

49  19  53 
30  55  51 
84  55  26 

9484 
9493 
9517 

O          /        // 

51    1  29 

29  14  28 
83  14  36 

9477 
9487 
9510 

21 

a  Arietis 
Jupiter 
Aldebaran 
Spica 

W. 
W. 
W. 
E. 

91  15  34 
85  56  27 
59  32    2 
74  48    2 

9593 
943.') 
9449 
9477 

92  54  38 
87  39  12 
61  14  37 
73    6  17 

9588 
9498 
9435 
9479 

94  33  50 
89  22    7 
62  57  22 
71  24  24 

9583 
9499 
9499 
9466 

96  13    9 
91    5  10 
64  40  16 
69  42  23 

9577 
9417 
9433 
9469 

22 

Jupiter 
Aldebaran 
Pollux 
Spica 

Sun 

W. 

W. 

W. 

E. 

E. 

99  42  23 

73  16  48 

29  48  57 

61  10  41 

130  15  48 

9390 
9395 
9533 
9440 
9739 

101  26  12 
75    0  30 
31  29  24 
59  28    3 

128  89  51 

9386 
9390 
9515 
9437 
9797 

103  10    7 
76  44  19 
33  10  16 
57  45  21 

127    3  47 

9381 
9385 
9499 
9433 
S791 

104  54    9 
78  28  15 
34  51  31 
56    234 

125  27  35 

9375 
9380 
9465 
9431 
9716 

23 

Aldebaran 
PoDux 
Spica 
Antares 

Sun 

W. 

W. 

E. 

E. 

E. 

87    9  36 
43  22  13 
47  27  52 
93  21    5 
117  24  49 

.9358 
9430 
9493 
9406 
9690 

88  54  11 
45    5    5 
45  44  50 
91  37  39 
115  47  56 

9354 
9499 
9494 
9409 
9686 

90  38  52 
46  48    8 
44    1  49 
89  54    7 
114  10  57 

9350 
9414 
9494 
9398 
9681 

92  23  38 
48  31  23 
42  18  49 
88  10  30 
112  33  52 

9346 

940t 
9495 
9394 
9678 

24 

Aldebaran 

Pollux 

Regius 

Spica 

Antares 

Sun 

W. 

W. 

W. 

E. 

E. 

101    8  51 
57    9  59 
21    4  11 
33  44  43 
79  31    7 

104  27    5 

9398 
9377 
9349 

OAAR 
mtrto 

9378 
9657 

102  54    9 
58  54    7 
22  48  59 
32    2  17 
77  47    1 

102  49  27 

9396 
9379 

9458 
9376 
9654 

104  39  31 
60  38  22 
24  33  57 
30  20    5 
76    2  52 

101  11  45 

9339 
9367 
9337 
9469 
9373 
9650 

106  24  58 
62  22  44 
26  19    3 
28  38    8 
74  18  39 
99  33  58 

9390 
9363 
9339 
9489 
9371 
9647 

25 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

71    6    6 
35    6    7 
65  36  57 
91  24    0 

9344 
9313 
9365 
9639 

72  51    2 

36  51  48 
63  52  32 

89  45  48 

9340 
9309 
9364 
9639 

74  36    3 
38  37  34 
62    8    5 

88    7  32 

9337 

9307 
9363 
9696 

76  21    8 
40  23  24 
60  23  37 
86  29  13 

9334 
9304 
9364 
9634 

26 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

85    730 
49  13  27 
51  41  33 
78  16  52 

9394 
9993 
9370 
9613 

86  52  55 
50  59  37 
49  57  15 
76  38  15 

93P9 
9991 
9373 
9619 

88  38  23 
52  45  50 
48  13    2 
74  59  36 

9390 
9989 
9377 
9610 

90  23  53 
54  32    5 
46  28  54 
73  20  55 

9319 
9388 
3381 
9610 

27 

Pollux 

Regulus 

Antares 

Sun 

W. 
W. 
E. 
E. 

99  11  43 
63  23  46 
37  50  13 
65    7  10 

9317 
9984 
9419 
9606 

100  57  18 
65  10    9 
36    7    5 
63  28  22 

9317 
9983 
9431 
9605 

102  42  53 
66  56  33 
34  24  14 
61  49  34 

9317 
9983 
9445 
9605 

104  28  27 
68  42  57 
32  41  43 
60  10  46 

9318 
9383 
9469 
9606 

28 

Regulus 

Spica 

Antares 

Sun 

W. 
W. 
E. 
E. 

77  34  48 
24  35    4 
24  16  55 
51  5G59 

9387 
9481 
9615 
9610 

79  21    6 
26  16  44 
22  38  21 
50  18  18 

9989 
9460 
9670 
9619 

81    7  21 
27  58  54 
21    1    1 
48  39  40 

9391 
9449 
9740 
9615 

82  53  33 
29  41  29 
19  25  14 
47    1    5 

S993 
9499 
9835 
9617 

29 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

91  43  42 
38  18    3 
38  49    8 

9308 
9394 
9635 

93  29  30 
40    1  46 
37  11    0 

9313 
9391 
9638 

95  15  11 
41  45  33 
35  32  57 

3317 
9390 
9643 

97    0  46 
43  29  22 
33  55    1 

9391 
9390 
9649 

. 

30 

Regulus 
Spica 

Sun 

W. 
W. 
E. 

105  46  54 
52    8    7 
25  47  22 

9349 
9401 
9683 

107  31  42 
53  51  41 

24  10  18 

9355 
9405 
9680 

109  16  21 
55  35    9 
22  33  25 

9369 
9410 
9699 

111    0  50 
57  18  30 
20  56  44 

9369 
9415 
9710 

28 


S18 


VENtlS,  1869. 


1 

;^ 

R,  A. 
Hmr. 

ri^S^. 

Dh. 

for  1 
Hoot, 

Meridbm 

1 

sr 

Vnr.of 
R.  A. 

Ho'nr. 

Vitf.of 
Dae. 
fori 

!2SS 

i 

N«.. 

Tl 

K«m. 

Hoon. 

1 

N>». 

ff«». 

i.™. 

~^ 

b    n       • 

^ 

h     m 

ii    m 

J 

16  34  47.63'  13.01S 

-20  36  26.7 

3a^« 

31  51.3 

1 

19  20  36.45 

13.373 

-33    8  37.9 

18.03 

22  35.0 

a 

16  40    0.5313.058 
16  45  14.41  13.098 

20  49    7.5 

31.00 

31  53.5 

2 

19  25  57.13 

13,349 

23    0  45.8 

90.50J  22  36.4 

3 

21     1  13.4 

M.50 

31  53.8 

3 

19  31  17.21 

13.333 

21  52  13.9 

99.151  22  37.8 

4 

16  50  29.24  13.137 

21  12  43.8 

9S.D0 

21  55.1 

4 

19  36  36.66 

13.990 

2143    3.4 

93.7o;  22  39.1 

5 

16  65  44.99|  13.175 

21  23  38.0 

se.so 

2156.4 

5 

19  41  55.41 

13.901 

21  33  11.6 

95.43;  33  40.4 

6 

17    1    1.63  13.810 

21  33  55.5 

94.B5 

21  57.6 

6 

19  47  13.43 

13.934 

81  23  42.0 

57.03,  33  41.7 

7 

17    6in.l0'l3.s« 

21  43  35.0 

S3.40 

21  69.8 

7 

19  53  30.66|  13.901 

31  11  34.1 

98.89  23  43.3 

8 

17  11  37.35  \3Xn 

21  58  38.7 

ai.ffl 

28    0.6 

8 

19  57  47.06  13.1B8 

80  59  48.2 

30.M  33  44.5 

9 

17  16  56.36 

13.307 

28    1    3.3 

ao.aa 

23    3.0 

9 

80    3    3.61  13.138 

20  47  34.7 

3i.7s;  23  45.8 

10 

17  32  16.09 

13.335 

88    8  40.3 

18.00 

88    3.4 

10 

80    8  17.36  13.09 

30  34  24.1 

33.98'  23  47.1 

11 

17  87  36.47 

13.38 

88  15  56.8 

17.00 

33    4.8 

11 

20  13  30.971 13.05 

30  ao  47,1 

34.79  33  48.4 

12 

17  32  57.43 

13.3H5 

83  88  83.7 

ia.3B 

83    6.2 

13 

20  18  43,73  13.010 

30     6  34,0 

38.ae  38  49.7 

13 

17  38  18.93 

13.400 

83  38  11.5 

13.08 

83    7.6 

13 

30  83  55.4e!  19,088 

19  61  45,4 

37.75'  33  50.9 

14 

17  43  40.93 

is.tto 

33  33  19.4 

13.00 

83    9.0 

14 

30  29    6.31  19.033 

19  36  22.0 

39.19  22  62.1 

15 

17  49    3.36 

13,4*1 

33  37  47.3 

10.3Q 

23  10.4 

15 

30  34  15.88  JS-esi 

19  30  S4.3 

«.B0^  33  53.3 

16 

17  64  36.16 

13,457 

83  41  34.6 

8.08 

33  11.8 

16 

80  39  84.49  is.sse 
80  44  31.99  19.700 

19    3  58,9 

4J.J  38  H. 5 

17 

17  59  49.28 

13.480 

33  44  41.1 

6.0 

83  13.2 

17 

18  46  48,3 

43.37^  38  K.7 

18 

18    5  12.66 

13.47S 

83  47    6.6 

3.90 

S3  14.7 

18 

30  49  38.43  19.744 

18  39  11.8 

44.71  38  56.8 
48.0^  38  57.9 

19 

18  10  36.36 

13.487 

33  48  50.7 

3.4- 

38  16.3 

19 

30  54  43.73  (a.esB 

18  11    3,2 

art 

18  16    0.03 

13.4fla 

33  49  53.4 

1.75 

23  17.7, 

30 

30  50  47.91  ia.«!0 

17  53  33,0 

17.31 

38  59.0 

8J 

IS  21  23.86 

13.404 

33  50  14.5 

-O.Ol 

a3  19.3 

31 

21    4  50.95  19,603 

17  33  11.3 

48,57 

«... 

33 

18  26  47.73 

33  49  54.0 

+1.71 

33  30.6 

88 

81    9  58.87  19,558 

17  13  30.6 

49.80 

23    1.3 

as 

18  32  11.59 

13.493 

33  48  53.3 

3.44 

22  33.1 

33 

81  14  53.65  19,509 

16  53  S0.6 

51,01 

33    2.3 

24 

18  37  35.3i 

13.488 

33  47    9.0 

5.16 

33  33.6 

24 

31  19  53.89  19.481 

16  33  48.3 

59.18 

33    3.3 

3S 

18  43  59.05 

i3.4ai 

33  44  44.3 

6.88 

23  25.1 

35 

21  34  51.79  19.414 

16  11  36.0 

53.33 

23    4.3 

as 

18  48  22.53 

13.473 

83  41  38.3 

B.0D 

23  26.5 

36 

21  29  49.18  19.388 

15  50    2.5 

54.45 

23    5.3 

37 

18  53  45.75 

13 .481 

83  37  50.9 

10.33 

22  27.9 

37 

21  34  45.46  ia.399 

15  88    2.5 

55.53'  33     6.3 

28 

18  59    8.67 

13.44H 

33  33  33.2 

la.K 

32  29.3 

88 

21  39  40.63  13.97S 

15    5  36.8 

i8.a^a3    7.2 

57.83!  33     8.1 

39 

19    4  31.26 

13.433 

23  28  13.3 

13.77 

22  30.7 

89 

21  44  34.68  19.930 

14  42  46.1 

30 

19    9  63.46 

13.418 

23  22  21.4 

15.47 

23  33.2 

30 

21  49  37.66  19.185 

14  19  30,9 

58.69'  23     9.0 
1 

31 

19  IS  15.31 

13.398 

22  15  49.8 

17.10 

22  33.6 

31 

31  54  19.57  19.141 

13  55  53.1 

s9.ao  83  10.0 
80Ji9t  33  10.9 

32 

19  20  36.45 

13.373 

-22    8  37.9 

"•^ 

22  35.0 

38 

31  59  10-48  19.007 

-13  3J  50,3 

D«7  of  Month,  1.L 

~^- 

lltli. 

Ifltta. 

Hilt 

M.». 

Ilx. 

DBjr  of  Iho  Month. 

Stfa, 

■•tb. 

lS<h- 

••Ik. 

9Sih. 

Semidiam.    ^3 

~^ 

1^ 

~Ta 

^■.9 

^8 

"^ 

~T& 

"^ 

^'.5 

"Ta 

5,3 

Hot.  Pnt.     6.3 

6.2 

6.1 

6.0 

5.9 

5.8 

5.7 

Horizontal  Parallai 

5.6 

5.6 

5. 

5.4 

5.4 

TENUS,  ISGQ. 


dl9 


1 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


GREENWICH  MEAN  TIME. 


MARCH. 


APRIL. 


Aoparent 

Right 
Aaoenitlon. 


Noam. 


m     « 


Vw.of 
R.  A. 
for  1 
Hoar. 


Naon, 


Apparent 
Deciinotion. 


Noon, 


it 


21  44  34.68  19.930-14  42  46.1 


21  49  27.66 


19.165 
19.141 


21  54  19.57 

21  59  10.42  19.097 

22  4    0.221 19.054 


22  8  49.01 
22  13  36.80 
22  18  23.62 
22  23  9.48 
22  27  54.41 

22  32  38.43 
22  37  21.55 
22  42  3.80 
'i2  46  45.24 
22  51  25.87 

22  56  5.72 

23  0  44.83 
23  5  23.22 
23  10  0.93 
23  14  38.01 

23  19  14.48 
23  23  50.38 
23  28  25.74 
23  33  0.62 
23  37  35.05 

23  42  9.07 
23  46  42.72 
23  51  16.05 
23  55  49.09 
0  0  21.90 


0 
0 


4  54.49 
9  26.93 


19.019 
11.971 
11.931 
11.891 
11.853 

11.815 
11.778 
11.743 
11.709 
11.(07 

11.645 
11.614 
11.585 
11.558 
11.539 

11.506 
11.484 
11.463 
11.444 
11.496 

11.409 
11.395 
11.389 
11.379 
11.309 

11.354 
11.349 


14  19  30.9 
13  55  52.1 
13  31  50.31 
13    7  26.4 

12  42  41.0 
12  17  35.0 
11  52  9.0 
11  26  23.7 
11    0  20.0 

10  33  58.5 

10    7  20.0 

9  40  25.3 

9  13  14.9 

8  45  49.6 

8  18  10.3 
7  50  17.7 
7  22  12.6 
6  53  55.8 
6  25  27.8 

5  56  49.5 
5  28  1.4 
4  59  4.3 
4  29  59.0 
4    0  46.3 

3  31  26.8 
2  2  1.1 
2  32  30.1 
2  2  54.5 
1  33  14.9 

1    3  31.9 
-0  33  46.3 


Vnr.of 
Dec. 
for  1 
Hour. 


Noom. 


Moridlan 
PoMiage. 


u 
57.69 

58.69' 

59.60 

60.59 

61.44 


69.39 
63.17 
63.98 
64.77 
65.53 

66.95 
66.94 
67.60 
68.94 
68.84 

60.41 
60.95 
70.46 
70.93 
71.38 

71.80 
79.19 
79.55 
79.88 
73.17 

73.44 
73.68 
73.88 
74.07 
74.99 

74.34 
74.44 


h 
23 

23 


m 
8.1 

9.0 


23  10.0 
23  10.9 
23  11.8 


23  12.7 
23  13.5 
23  14.3 
23  15.1 
23  15.9 

23  16.7 
23  17.4 
23  18.1 
23  18.8 
23  19.6 

23  20.3 
23  21.0 
23  21.7 
23  22.4 
23  23.1 

23  23.7 
23  24.3 
23  25.0 
23  25.6 
23  26.2 

23  26-8 
23  27.4 
23  28.0 
23  28.6 
23  29.2 

23  29.9 
23  30.5 


I  Day  of  the  Month,      9d. 

I  Seraidiameter        5.3 
Hor.  Parallax         5.3 


yth. 


5:2 
5.3 


19th. 


5.2 
5.2 


irth. 


II 
5.1 

5.2 


Olid. 


5.1 


iirth. 


^.'1 
5.1 


I 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
AMeosion. 


Noom. 


Var.of 
R.  A. 
for  1 

Hour. 


Noon. 


m 


Apparent 

Declination. 


Noon, 


II 


0  9  26.93' 11.349  —  0  33  46.3 
0  13  59.25: 1I.345L.O  3  58.9 
0  18  31.51i  11.3434-0  25  49.7 


0  23    3.74, 11.343 
0  27  35.98  11.344 


0  32    8.27 
0  36  40.64 


11.347 
11.351 


0  41  13.14!  11.358 


0  45  45.81 


11.366 


0  50  18.69  11.375 


0  54  51.81 

0  59  25.22 

1  3  58.96 
1  8  33.05 
1  13    7.53 

1  17  42.46 
1  22  17.87 
1  26  53.78 
1  31  30.23 
1  36    7.27 

1  40  44.94 
1  45  23.28 
1  50  2.30 
1  54  42.06 

1  59  22.58 

2  4  3.90 
2  8  46.05 
2  13  29.06 
2  18  12.97 
2  22  57.80 

2  27  43.58 
2  32  30.34 


11.386 
11.309 
11.413 
11.496 
11.447 

11.465 
11.486 
11.507 
11.531 
11.556 

11.584 
11.619 
11.641 
11.679 
11.705 

11.739 
11.774 
11.811 
11.849 
11.887 

11.998 
11.969 


0  65  38.7 

1  25  27.6 

1  55  15.5 

2  25    1.6 

2  54  45.1 

3  24  25.6 

3  54    2.4 

4  23  34.6 

4  53    1.6 

5  22  22.6 

5  51  36.7 

6  20  43.3 

6  49  41.8 

7  18  31.3 

7  47  11.1 

8  15  40.5 

8  43  58.8 

9  12    5.3 

9  39  59.2 
10    7  39.9 

10  35    6.5 

11  2  18.3 

11  29  14.7 

11  55  55.0 

12  22  18.4 

12  48  24.1 

13  14  11.3 

13  39  39.5 

14  4  47.8 


Var.  of 
Dec. 

for  I 
Hoar. 


Noon, 


II 
74.44 

74.50 

74.53 

74.54 

74.SS 

74.46 
74.37 
74.95 
74.11 
73.04 

73.73 
73.40 
73.93 
79.93 
79.61 

79.95 
71.86 
71.44 
70.99 
70.59 

70.01 
69.47 
68.90 
68.30 
67.67 

67.01 

66.33J 

65.61 

64.85 

64.07 

63.96 
69.49 


Meridian 


h     m 
23  30.5 

23  31.1 

23  31.7 

23  32.3 

23  32.9 

23  33.5 
23  34.1 
23  34.7 
23  35.3 
23  35.9 

23  36.5 
23  37.2 
23  37.8 
23  38.4 
23  39.0 

23  39.7 
23  40.4 
23  41.1 
23  41.8 
23  42.4 

23  43.1 
23  43.8 
23  44.5 
23  45.2 
23  46.0 

23  46.8 
23  47.6 
23  48.3 
23  49.1 
23  49.9 

23  50.8 
23  51.6 


Day  of  the  Month.     1  gt. 


Semidiameter 
Hor.  Parallax 


5.0 
5.1 


6th. 

11th. 

16th. 

91st. 

5:0 
5.0 

5.0 
5.0 

5:0 
5.0 

5:0 
5.0 

96th. 


II 
4.9 

5.0 


^iHO 


VENUS,  1869, 


GREENWICH  MEAN  TIME. 

Day  of  Month. 

MAY. 

JUNE. 

Apparent 

Right 
AHceufiion. 

Var.  of 
R.  A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.  of 
Dec. 
for  1 
Hour. 

Meridian 
Passage. 

1 

t 

Apparent 

Right 
Aacension. 

Var.  of 
R.  A. 
for  1 
Hoar. 

Apparent 
Declination. 

Vnr.W 

Dec 

for  1 

Hoar. 

1 

Meridlim 
PaBitage. 

yoon. 

Noon. 

Noon. 

Noon. 
5    63.36 

Noon. 

Noon. 

Noon. 

Noon. 

II 
83.59 

1 

h    m     « 
2  27  43.58 

11.908 

O        1         II 

+13  39  39. 

h    m 
23  50.8 

1 

h    m     H           8 
5     4  10.12|  13.253 

O        1         II 

+23    5  33.9 

h    m 
0  24.1 

2 

2  32  30.34 

11.969 

14    4  47. 

8    69.43 

23  51.6 

2 

5    9  28.52  13.380 

23  14  40.2 

31.93 

0  25.5 

3 

2  37  18.10 

1S.011 

14  29  35. 

5    61.54 

23  52.5 

3 

5  14  47.59 

13.306 

23  23    6.1 

90.81 

0  26.9 

4 

2  42    6.88 

1S.054 

14  54    1. 

9    60.64 

23  53.4 

4 

5  20    7.31 

13.333 

23  30  51.4 

18.53 

0  28.3 

6 

2  46  56.70 

ia.098 

15  18    6. 

3    59.70 

23  54.3 

5 

5  25  27.60  13.357 

23  37  55.6 

16.81 

0  29.7 

6 

2  51  47.58 

19.144 

15  41  47. 

7    58.74 

23  55.2 

6 

5  30  48.44. 13.378 

23  44  18.4 

15.06 

0  31.1 

7 

2  56  39.55 

13.188 

'  16    5    5. 

7    57.74 

23  56.1 

7 

5  36    9.75!  13.395 

23  49  59.6 

13.33 

0  32.5 

8 

3    1  32.60 

1S.233 

16  27  59. 

4    56.73 

23  57.1 

8 

5  41  31.47. 13.412 

23  54  58.7 

11.58 

0  33.9 

9 

3    6  26.75 

13.379 

16  50  28. 

2    55.66 

23  58.1 

9 

5  46  53.55J  13.496 

23  59  15.7 

9.80 

0  35.3 

10 

3  11  22.00 

is.asft 

17  12  31. 

0    54.57 

23  59.1 

10 

5  52  15.92  13.437 

24    2  50.3 

8.05 

0  36.7 

11 

3  16  18.38 

13.373 

17  34    7. 

3    53.44 

11 

5  57  38.53  13.446 

24    5  42.3 

6.87 

0  38.2 

12 

3  21  15.87 

13.419 

17  55  16. 

4    58.30 

0    0.1 

12 

6     3     1.32  13.458 

24    7  51.5 

4.49 

0  39.6 

13 

3  26  14.49 

13.466 

18  15  57. 

6    51.13 

0    1.1 

13 

6    8  24.22  13.456 

24    9  17.9 

8.70 

0  41.0 

14 

3  31  14.24 

13.513 

18  36  10. 

0    49.91 

0    2.2 

14 

6  13  47.19;  13.457 

24  10    1.4 

+0.98 

0  42.5 

15 

3  36  15.11 

13.560 

18  55  53. 

3    46.67 

0    3.3 

15 

6  19  10.15 

13.455 

24  10    1.9 

-0.87 

0  44.0 

16 

3  41  17.10 

13.606 

19  15    6. 

4    47.40 

0    4.4 

16 

6  24  33.03 

13.450 

24    9  19.3 

8.58 

0  45.4 

17 

3  46  20.20 

13.653 

19  33  48. 

6    46.10 

0    5.5 

17 

6  29  55.77 

13.443 

24    7  53.7 

4.46 

0  46.9 

18 

3  51  24.40 

13.698 

19  51  59. 

3    44.77 

0    6.6 

18 

6  35  18.31 

13.434 

24    5  45.0 

6.85 

0  48.3 

19 

3  56  29.70 

13.744 

20    9  37. 

9    43.43 

0    7.7 

19 

6  40  40.60  13.433 

24    2  53.6 

8.03 

0  49.7 

20 

4    1  36.L0 

13.788 

20  26  43. 

6    43.04 

0    8.9 

20 

6  46    2.59 

13.408 

23  59  19.3 

9.83 

0  51.8 

21 

4    6  43.55 

13.833 

20  43  16. 

0    40.64 

0  10.1 

21 

6  51  24.20 

13.393 

23  55    2.4 

11.55 

0  52.6 

22 

4  11  52.07 

13.877 

20  59  14. 

2    39.30 

0  11.3 

22 

6  56  45.39  13.378 

23  50    3.0 

13.36 

0  54.0 

23 

4  17    1.63;  12.919 

21  14  37. 

7    37.74 

0  12.5 

23 

7    2    6.09  13.351 

23  44  21.3 

15.18 

0  55.4 

24 

4  22  12.20 

13.961 

i  21  29  25. 

8    36.26 

0  13.7 

24 

7    7  26.25. 13.388 

23  37  57.5 

16.86 

0  56.8 

25 

4  27  23.76 

13.003 

21  43  38. 

1     34.75 

0  15.0 

25 

7  12  45.82 

13.308 

23  30  52.0 

18.60 

0  58.1 

26 

4  32  36.29 

13.043 

21  57  14. 

0    33.33 

0  16.3 

26 

7  18    4.74 

13.373 

23  23    4.9 

90.39 

0  59.5 

27 

4  37  49.76 

13.080 

22  10  12. 

8    31.67 

0  17.6 

27 

7  23  22.96  13.344 

23  14  36.6 

38.03 

1    0.9 

28 

4  43    4.14 

13.117 

22  22  34. 

1     30.09 

0  18.9 

28 

7  28  40.45 

13.318 

23    5  27.5 

83.79 

1    2.3 

29 

4  48  19.41 

13.154 

22  34  17. 

3    28.50 

0  20.2 

29 

7  33  57.15 

13.179 

22  55  37.8 

85.40 

1    3.7 

30 

4  53  35.53 

13.188 

22  45  22. 

0    26.88 

0  21.5 

30 

7  39  13.04 

13.144 

22  45    8.1 

87.07 

1    5.0 

31 

4  58  52.44 

13.290 

22  55  47. 

7    25.24 

0  22.8 

31 

7  44  28.05 

13.107 

22  33  58.6 

98.79 

1    6.2 

32 

5    4  10.12 

13.253 
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-21  43  16.9 


2.02 
2.02 
3.02 
3.01 
3.01 

3.00 
1.99 
1.99 
1.98 
1.97 

1.96 
1.96 
1.95 
1.94 
1.93 

1.91 
1.90 
1.89 
1.88 
1.87 

1.85 
1.84 
1.83 
1.81 
1.80 

1.78 
1.77 
1.75 
1.74 
1.72 

1.70 
1.69 


Meridian 

POiMilgO. 


h  m 
2  12.2 
2  8.7 
2  5.2 
2  1.7 
1  58.3 

1  54.8 
1  51.3 
1  47.8 
1  44.4 
I  40.9 

1  37.4 
1  34.0 
1  30.5 
1  27.0 
1  23.6 

1  20.1 
1  16.7 
1  13.2 
1  9.8 
1    6.3 

1  2.9 
0  59.4 
0  56.0 
0  52.5 
0  49.1 

0  45.7 
0  42.2 

0  38.8 
0  35.4 
0  31.9 

0  28.5 
0  25.1 


a 
o 


1 
2 
3 
4 
5 

6 

7 
8 
9 


Day  of  the  Month, 


l<>t. 


Polar  Semidiameter 
Horizontal  Parallax 


7.2 
0.8 


11th. 

3lMt. 

II 

It 

7.2 

7.1 

0.8 

0.8 

Slat. 


II 
7.1 

0.8 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


DECEMBER. 


Apparent 

Right 
Aitconidon. 


Noon. 


h    m      ft 
17  10    5.06 

17  10  35.25 

17  11    5.50 

17  11  35.80 

17  12    6.14 

17  12  36.51 
17  13  6.91 
17  13  37.34 
17  14    7.79 


Var.of 

R.  A. 

for  1 

Hour. 


Noon. 


8 

1.957 
1.959 
1.961 
1.263 
1.965 

1.966 
1.2C7 
1.968 


Var.of 
Apparent       D"c. 
Declination,      for  1 
Hour 


Noon. 


Noon. 


-21  42  36.2 
21  43  16.9 
21  43  57.3 
21  44  37.3 
21  45  16.8 

21  45  55.8 
21  46  34.4 
21  47  12.5 


II 

1.70 
1.69 
1.67 
1.66 
1.64 


Meridian 
PaiSMige. 


h    m 
0  28.5 

0  25.1 

0  21.6 

0  18.2 

0  14.8 


1.969,  21  47  50.1 


10    17  14  38.25    1.969 


17  15    8.72  1.270 

17  15  39.19|  1.270 

17  16    9.66,  1.970 

17  16  40.13  1.969 

17  17  10.59  1.969 


17  17  41.03  1.968 

17  18  11.45  1.967 

17  18  41.84  1.986 

17  19  I2.20I  1.964 

17  19  42.53  1.963 


17  20  12.82  1.961 

17  20  43.07'  1.259 

17  21  I3.27I  1.957 

17  21  43.42;  1.955 

17  22  13.51  1.952 


21  48  27.3 

21  49  4.1 
21  49  40.4 
21  50  16.2 
21  50  51.6 
21  51  26.5 


l.ffii     0  11.3 
1.60J    0    7.9 

1.58      0 

'c  0 

1.56,  \  28 


4.5 

10 
57.6 

1.54  23  54.2 


1.59  23  50.8 
1.50  23  47.3 
1.48  23  43.9 
1.46  23  40.5 
1.44  23  37.1 


21  52    0.9     1.42  23  33.6 


21  52  34.8 
21  53  8.2 
21  53  41.1 
21  54  13.4 

21  54  45.2 
21  55  16.5 
21  55  47.3 
21  56  17.6 
21  56  47.4 


17  22  43.54    1.950    21  57  16.6 


17  23  13.50J 
17  23  43.39 
17  24  13.20! 
17  24  42.92' 


1.347  21  57  45.3 

1.944'  21  58  13.5 

1.940'  21  58  41.2 

1.936  21  59    8.4 


17  25  12.55;   1.933 
17  25  42.091   1.929 


21  59  35.1 

-22    0    1.2! 


l.40|  23  30.2 
1.38  23  26.8 
1.36|  23  23.4 
1.34'  23  19.9 


1.31,  23  16.5 
1.29  23  13.1 
I.97I  23  9.6 
1.25'  23  6.2 
1.23  23    2.8 


1.21;  22  59.3 
1.19  22  55.9 
1.16'  22  52.5 
1.14'  22  49.0 
1.19'  22  45.6 


1.10  22  42.2 

-  1.08!  2^3  :^.7 


Day  of  the  Month, 

iFt. 

11th. 

itl8t. 

3lKt. 

Polar  Semidiameter 
Horizontal  Parallax 

II 
7.1 

0.8 

// 
7.1 

0.8 

7.1 

0.8 

7.1 
O.H 

31 


242      SUN'S    COORDINATES,  1869. 


Oraenwloh 

X. 

Y, 

Z. 

Greenwich 

X. 

Y. 

Z.    1 

MMaNoon. 

Mean  Noon. 

Jan.  1 

d 

1 

+.1908757 

—.8848278 

—.3838929 

Mar.  1 

d 
60 

+.9373753 

—.896303!) 

—.1285551  : 

2 

2 

.2080023 

.8815827 

.3824843 

2 

61 

.94312:37 

.2812942 

.1220425 

3 

3 

.2250656 

.b7di;6:56 

.3809570 

3 

62 

.9485873 

.2661981 

.1154926 

4 

4 

.2420605 

.8742711 

.3793112 

4 

6:3 

.9537644 

5510200 

.1089074 

5 

5 

.2589817 

.8702063 

.3775474 

5 

64 

.9586533 

5357645 

.1022H89 

6 

6 

+.2758240 

—.8658702 

—.3756660 

6 

65 

+.9632525 

—.2204363 

—.0956389  i 

7 

7 

.2J>258I7 

.8612640 

.37:36675 

7 

66 

.9675606 

50503!)9 

.088J)593 

8 

8 

.30i)2495 

.8563889 

.3715525 

8 

67 

.9715761 

.1895800 

.0822524 

9 

9 

.3258222 

.a5 12463 

.369:3216 

9 

68 

.97521^77 

.1740614 

.0755202 

10 

10 

.3422943 

.8458376 

.3669754 

10 

69 

.9787241 

.1584893 

.0687646 

11 

11 

+.3586602 

—.9401643 

—.3645145 

11 

70 

+.9818544 

—.1428686 

—.0619877 

12 

12 

.3749115 

.8342280 

.3619395 

12 

71 

.9846876 

.1272043 

.0551919 

13 

13 

.31)10516 

.8280305 

.3592513 

13 

72 

.9872228 

.1115012 

.0483793 

14 

14 

.4070662 

.8215740 

.3564509 

14 

73 

.9894595 

.0957642 

.0415520 

15 

15 

.4229533 

.8148611 

.3535394 

15 

74 

.9913974 

.0799985 

.0347122 

16 

16 

+.4387078 

—.8078943 

—.3505177 

16 

75 

+.9930361 

—.0642094 

—.0278621 

17 

17 

.4543244 

.8006759 

.3473867 

17 

76 

.9943757 

.0484021 

.0210039 

18 

18 

.4eJ)7982 

.79:32086 

.3441476 

18 

77 

.9954163 

.0325816 

.0141397 

19 

19 

.4851244 

.7854950 

.3408015 

19 

78 

.9961579 

.0167528 

.0f>72717 

20 

20 

.5002984 

.7775382 

.3373495 

20 

79 

.9966008 

—.0009206 

—.0004021 

21 

21 

+.5153156 

—.7693409 

—.3337930 

21 

80 

+.9967457 

+.0149104 

+.0064670 

22 

22 

.5301717 

.761)9061 

.3:301334 

22 

81 

.9965934 

.0307354 

.013a%T6  ' 

23 

23 

.5448625 

.7522366 

.3263720 

23 

82 

.9961444 

.0465498 

.0201957 

24 

24 

.5593839 

.7433354 

.32250i)9 

24 

83 

.9953995 

.0623491 

.0270514 

25 

25 

.5737318 

.7342052 

.3185484 

25 

84 

.9943593 

.0781289 

.0338986 

26 

26 

+.5879020 

— .724848?) 

—.3144886 

26 

85 

+.9930246 

+.0938850 

+.0407352 

27 

27 

.6018905 

.7152693 

.310:3318 

27 

86 

.9913960 

.1096129 

.04755S)5 

28 

28 

.6156934 

.7054696 

.3060794 

28 

87 

.9894744 

.1253083:   .0543tt)7  | 

29 

29 

.6293071 

.6954527 

.3017327 

29 

88 

.9872606 

.1409669 

.061 1637 

30 

30 

.6427274 

.6852212 

5972931 

30 

89 

.9847555 

.1565845 

.C679397 

31 

31 

+.6559503 

—.6747781 

—5927618 

31 

90 

+.9819598 

+.1721567 

+.0746961 

Feb.  1 

32 

.6689722 

.6641265 

.2881401 

Apr.  1 

91 

.9788742 

.1876790 

.0814309 

2 

3:} 

.6817894 

.6532695 

.2834293 

^  2 

92 

.9754994 

.2031471 

.0881420  ; 

3 

34 

.6943975 

.6422101 

.2786308 

3 

93 

.9718365 

.2185569 

.0948276  j 

4 

35 

.7067923 

.6309516 

.2737461 

4 

94 

.9678864 

5330038 

.1014857 

5 

36 

+.7189701 

—.6194971 

—.2687765 

5 

95 

+.9636502 

+.2491833 

+.1081143  ' 

6 

37 

.7309269 

.6078504 

.26:i7234 

6 

96 

.9591291 

5643008 

.1147115 

7 

38 

.7426589 

.5960147 

.2585889 

7 

97 

.9543245 

.2795215 

.1212753 

8 

39 

.7541622 

.583<)938 

.25:33741 

8 

98 

.9492377 

.2JM5707 

.1278037 

9 

40 

.7654330 

.5717916 

5480807 

9 

99 

.9438701 

.3095337 

.1342949 

10 

41 

+.7764677 

—.5594120 

—5427104 

10 

100 

+.9382235 

+.3244057 

+.1407469 

11 

42 

.7872626 

.5468592 

.2:372650 

11 

101 

.9322998 

.3391822;   .1471577  1 

12 

43 

.7978142 

.5.341375 

.2317464 

12 

102 

.9261010 

.3538588;   .1535253  | 

13 

44 

.8081 1J)2 

.5212512 

.2261563 

13 

103 

.9196292 

.3684309 

.1598477  1 

14 

45 

.8181745 

.5082047 

5204965 

14 

104 

.9128868 

.3828939 

.1661228  1 

15 

46 

+.8279772 

—.4950024 

—5147690 

15 

105 

+.9058765 

+.3972435  +.1723468  !| 

16 

47 

.8375246 

.4816488 

.2089757 

16 

106 

.8986011 

.4114753   .1785240  | 

17 

48 

.8168139 

.4681484 

.2031185 

17 

107 

.8910632 

.4255853 

.1846464 

18 

49 

.a'x>8424 

.4545058 

.1971995 

18 

108 

.8832654 

.4395695 

.1907142 

19 

50 

.8646081 

.4407255 

.1^912205 

19 

109 

.8752106 

.4534241 

.1967260  : 

20 

51 

+.8731090 

—.4268118 

—.1851833 

20 

110 

+.8669017 

+.4671454 

+.2026800 

21 

52 

.8813429 

.4127691 

.1790900 

21 

111 

.8583417 

.4807297 

.2085745  ; 

22 

53 

.8893075 

.3986018 

.1729426 

•  22 

112 

.8495334 

.4941735 

5144079  1 

23 

54 

.8970010 

.3843143 

.1(»574:30 

23 

113 

.8404795 

.5074733   5201789  | 

24 

55 

.9044219 

.3699108 

.1604933 

24 

114 

.8311830 

.5206259 

525e859 

25 

56 

+.9115683 

— .a553957 

—.1541952 

25 

115 

+.8216468 

+.5336278 

+.2315273 

26 

57 

.9184:186 

.34077,32 

.1478504 

26 

116 

.81 187:35 

.5464757 

5371017 

27 

58 

.9250310 

.3260476 

.1414608 

27 

117 

.8018662 

.559166:3 

.2426076  = 

28 

5l> 

.93134:W 

.31122:51 

.1:350284 

28 

118 

.7916277 

.57165160 

.24804:36 

29 

60 

.9373753 

.2963039 

.1285551 

29 

119 

.7811611 

.5840615 

.2534083 

30 

61 

+.9431237 

—.2812942 

—.1220425 

30 

120 

+.7704694 

+.5962597 

+.2587002 

31 

62 

+.948,')873 

—.2661981 

—.1154926 

31 

121 

+.75!K->553 

+.6082873 

+.26:3t»179 
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Oreenvleh 
<  M«aa  NooD. 

X. 

Y. 

z. 

Greenwich 
Miwa  Noon. 

X. 

Y. 

Z. 

May  1 

1     2 
3 
4 
5 

d 
121 

'  122 
123 

I  124 
125 

-+-.7595553 
.7484213 
.7370703 
.7255059 
.7137314 

+.6082873 
.6201407 
.6318163 
.6433109 
.6546213 

+.2639179 
.2690600 
.2741250 
.2791115 

.2840180 

July  1 

3 
4 
5 

182 
183 
184 
185 
186 

—.1698118 
.1864689 
J2030750 
.2196251 
.2361145 

+.9196564 
.9169464 
.9139778 
.9107509 
.9072666 

+.3990066 
.3978306 
.3965425 
.3951426 
.3936309 

6 
7 

8 

9 

10 

126 
127 
12S 
129 
130 

-4-.7017500 
.6895653 
.6771808 
.6646002 
.6518273 

+.6657440 
.6766755 
.6874123 
.6.)79510 
.7082885 

+.2888431 
.29:i5854 
5J)82434 
.3028156 
.3073006 

6 
7 
8 
9 
10 

187 
188 
189 
'  190 
191 

—.2525380 
.2688908 
.2851681 
.3013648 
.3174761 

+.9035253 
.8995281 
.8952762 
.8907707 
.8860130 

+.3920080 
.39(2743 
.3884302 
.3864762 
.3844129 

11 
19 
13 
14 
15 

131 
132 
133 
134 
135 

+.6388661 
.6257202 
.6123955 

J>988948 
.5852228 

+.7184218 
.7283479 
.7:W06:J9 
.7475671 
.7568549 

+.31 16971 
.3160039 
.3202196 
.3243431 
.3283734 

11 
12 
13 
14 
15 

192 
193 
194 
195 
196 

—.3334971 
.3494231 
,3652495 

.3809714 
.3965842 

+.8810046 
.8757469 
.8702417 
.8644908 
.8584C62 

+.3822407 
.379J>603 
.3775725 
.3750780 
.3724775 

16 
17 
18 
19 
20 

136 
137 
138 

139 
140 

+.5713838 
.5573821 
.5432221 
.5289085 
.5144458 

+.7659248 
.7747744 
.7a'M016 
.7i)18046 
.7999813 

+.3:J23092 
.3361495 
.3398932 
.3435:596 
.3470877 

16 
17 

18 
19 
20 

197 

198 
199 
200 
201 

—.4120835 
.4274650 
.4427247 
.4578587 
.4728631 

+.8522600 
.8457842 
.8390708 
.8321220 
.8249399 

+.3697721 
.366i627 
.3640501 
.3610351 
.3579187 

21 
22 
23 
24 

25 

141 
142 
143 
144 
145 

+.4998382 
.4850898 
.4702347 
.4551872 
.4400413 

+.8079298 
.8156482 
.8231347 

.a303878 
.8374058 

+.35a5367 
.3538857 
.3571340 
.3602808 
.3633255 

21 
22 
2:} 
24 
25 

202 
203 
204 
205 
206 

—.4877337 
.5024664 
.5170575 
.5315032 
.5457997 

+.8175265 
.8098838 
.802013^) 
.7939189 
.7856009 

+.3547019 
.3513854 
.3479703 
.3444576 

.3408482 

26 
27' 
28 

29, 
30 

146 
147 
148 
149 
150 

+.4247708 
.4093799 
.3938729 
.3782539 
.3625272 

+.8441869 
.85072i)7 
.8570325 
.8630935 
.8689108 

+.3662673 
.3691056 
.37183i)6 
.3744685 

.3769918 

26 
27 
28 
29 
30 

207 
208 
209 
210 
211 

—.5599432 
.5739300 
.5877662 
.6014178 
.6149108 

+.777C619 
.7683039 
.7593290 
.7501392 
.7407367 

+.3371429 
.3333425 
.3294481 
.32546(6 
.3213810 

3] 

Jane  1 

2 

I 

151 
152 
153 
154 
155 

+.3466r>6S 
.3307669 
.3147419 
J2986261 
i2824243 

+.8744827 
.8798076 
.8848838 
.88!)70<)8 
.8942840 

+.3794087 
.3817184 
.383J)203 
.3860136 
.3879977 

31 

Aag.l 
2 
3 
4 

212 
213 
214 
215 
216 

—.6282311 
.6413748 
.6543378 
.6671160 
.6797053 

+.7311238 
.7213030 
.7112767 
.7010472 
.69C6174 

+.3172104 
.3129497 
.3086000 
.3041624 

.2996379  f 

I 

7 

8 
9 

156 
157 
158 
159 
16J 

+.2661410 
.2497806 
.2333482 
.2168489 
J2002877 

+.8986048 
.9026708 
.9064805 
.9100325 
.9133257 

+.3898720 
.3916:360 
.3932890 
.3948303 
.3962594 

5 
6 
7 
8 
9 

217 
218 
219 
220 
221 

—.6921018 
.7043014 
.7163001 
.7280941 
.7306796 

+.6799904 
.6691691 
.6581567 
.646i)561 
.6355706 

+.2950278 
.2!K)3334  1 
iJ855561  i 
.2806972  1 
.2757580 

10 
11 
12 
13 
14 

161 
162 
163 
164 
165 

+.1836694 
.166J)J>91 
.1502818 
.1335227 
.1167271 

+.9163593 
.9191326 
.9216447 
.92:W952 
.925^^.39 

+.3975760 
.3987797 
.3998702 
.4008473 
.4017109 

10 
11 
12 
13 
14 

222 

223 
224 
225 
226 

— .75ia532 
.7622116 
.7731517 
.7838703 
.7943640 

+.6240039 
.6122594 
.6(M)3408 
.5882518 
.5759962 

+5707401 
i>656450 
i26(M743 
J25522!)6 
.2499123 

15 
16 
17 

18 
19 

166 
167 
168 
16!) 

170 

+.0999000 
.0830462 
.0661705 

.0492778 
.0323728 

+.9276104 
.9290745 
.9302763 
.9312158 
.9318932 

+.4024607 
.40:J01.'66 
.4036185 
.4040266 
.4043208 

15 
16 
17 

18 
19 

227 

228 
229 
230 
231 

—.8046301 
.8146660 
.8244689 
.8340361 
.8433653 

+.5635775 
.5509993 
J>382652 
.5253789 
.5123439 

+J2445241 

.23iX)666 
.2335412 
.2279495 
^2222933 

20 
21 
22 
23 
24 

171 
172 
173 
174 
175 

+.0154601 

—.0014559 

.0183708 

.0352800 

.0521791 

+.9323089 
.9324629 
.9323554 
.9319865 
i)313566 

+.4045011 
.4045678 
.4045209 

.  .4043605 
.4040867 

20 
21 
22 
23 
24 

232 
233 
234 
235 
236 

—.8524540 
.8612<)97 

'  .8698998 
.8782520 
.8863542 

+.4991638 
.4858424 
.4723834 
.4587900 
.4450652 

+.2165742 
.2107938  1 
.2049536 
.1990551 
.1930998 

25 
26 
27 

28 
29 

176 
177 
178 
179 

180 

—.0690634 
.0859284 
.1027697 
.1U>5831 
.1363643 

+.9304658 
.92i»3143 
.9279024 
.9262304 
.9242987 

+.4036997 
.4031995 
.4025863 
.4018603 
.4010216 

25 
26 
27 

28 
29 

237 
238 
239 
240 
241 

—.8942040 
.9017989 
.9091362 
.9162135 
.1^230283 

+.4312124 
.4172354 
.4031381 

.388^239 
.3745966 

+.1870892 
.1810249 
.1749084 
.1687415 
.1625257 

30 
31 

181 
182 

—.1531087 
-.1698118 

+.922IO73I  +.4000703 
+.9196564'  +.3990066 

30 
31 

242 
243 

—.920.5782  +.3601601 
— .91358608  +.3456187 

+.1562627 
+.1499541 
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Greenwich 

X. 

Y. 

Z. 

Greenwich 

X. 

Y. 

Z. 

Mean  Noon. 

Mean  Noon. 

Sopt.  1 

1    ^ 
244 

—.9418736 

+.3309764 

+.1436016 

Nov.  1 

d 
305 

—.7693362 

—.5742351 

—5491434 

^    2 

245 

.9476143 

.3162373 

.1372072 

2 

306 

.7580762 

.5863479 

J2543987 

3 

!  246 

.9530807 

.3014056 

.1307728 

3 

307 

.^7465844 

.5982823 

J2595767 

4 

'  247 

.9582706 

.2864856 

.1243001 

4 

308 

.7348644 

.6100342 

,   .26467r6 

5 

248 

.9631824 

32714817 

.1177911 

5 

309 

.7229198 

.6215995 

56i;6937 

1 

6 

249 

—.9678145 

+iJ563984 

+.1112475 

6 

310 

—.7107545 

— .632r743 

—.2746203  ; 

7 

250 

.9721648 

.2412407 

.1046714 

7 

311 

.6983725 

.6441549 

.2794818 

8 

251 

.9762318 

.2260133 

.0980648 

8 

312 

.6857776 

.6551377 

.2842466 

9 

252 

.9800141 

J21 07206 

.0914297 

9 

313 

.6729738 

.6659194 

.2885  251  ' 

10 

253 

.9835105 

.1953673 

.0847682 

10 

314 

.65913652 

.6764166 

5935150  . 

11 

254 

—.9867199 

-4-.1 799584 

+.0780825 

11 

315 

—.6467558 

—.6868659 

—.2980147 

12 

,  255 

.9896416 

.1644985 

.0713747 

12 

316 

.6333499 

.6970242 

.3024227  i 

13 

m 

.9922740 

.1489921 

.0646464 

13 

317 

.61!)7518 

.706*687 

.3r67378 

14 

257 

.9946191 

.1334436 

.0578997 

14 

318 

.605C659 

.7166966 

.3109588 

15 

258 

.9966736 

.1178576 

.0511367 

15 

319 

.59191J63 

.7262051 

.3150844 

16 

259 

— .99&I379 

■+..1022388 

+.0443593 

16 

320 

—.5778469 

—.7354912 

—.3191134  : 

17 

260 

.9999116 

.0865917 

.03756f)6 

17 

321 

.5635217 

.7445524 

.   .3230447  1 

18 

261 

1.0010944 

.0709205 

.0307696 

18 

322 

.5490248 

.7533862 

.326^773  i 

19 

262 

1.001986) 

.0552296 

.0239611 

19 

323 

.5342604 

.7619899 

.334  6101  I 

20 

263 

1.0025859 

.0395229 

.0171457 

20 

324 

.5195326 

.7703610 

.3342418 

21 

264 

-1.0028938 

-h.0238046 

+.0103255 

21 

325 

—.5045456 

—.7784969 

—.3377713 

22 

265 

1.0029092 

+.0080793 

+.00:55024 

22 

326 

.4894035 

.7863950 

.3411974 

23 

266 

1.0()2632t) 

—.0076489 

—.0033217 

23 

327 

.4741105 

.794^526 

.3445190 

24 

267 

1.002)618 

.0233756 

.0101451 

24 

328 

.45e6709 

.8014672 

.3477;J52 

25 

268 

1.0011984 

.0390966 

.0169657 

25 

329 

.4430891 

.80^6360 

.3508448 

1 

26 

269 

-1.0000417 

—.0548076 

—.0237818 

26 

330 

—.4273694 

—.8155565 

—.3538468 

27 

270 

.9985915 

.0705039 

.0305914 

27 

331 

.4115164 

.8222261 

.356741  >0  1 

28 

271 

.9968475 

.0861808 

.037a926 

28 

332 

.3955348 

.8286424 

.359:234  i 

29 

272 

.9948093 

.1018338 

.0441834 

29 

333 

.3794293 

.8348030 

.3621  i'60 

30 

273 

.9924768 

.1174581 

.0509616 

30 

334 

.3632049 

.8407053 

.3647567 

Oct  1 

274 

—.9898503 

—.13,30488 

—.0577253 

Dec.  1 

335 

—.3468670 

—.8463470 

-.3672046 

2 

275 

.9869299 

.1486013 

.0644726 

2 

336 

.33042C8 

.8517262 

.3695387 

3 

276 

.9837162 

.1641107 

.0712013 

3 

337 

.3138714 

.85684(^ 

.3717581 

4 

277 

.9802197 

.1795718 

.0779092 

4 

338 

.2^)72241 

.8616886 

.3738620 

5 

278 

.9764112 

.1949798 

.0845941 

5 

339 

.2804845 

.8662683 

.3758496 

6 

279 

—.9723216 

—.2103299 

-.0912539 

6 

340 

— J3636584 

—.8705784 

—.3777203 

7 

280 

.9679418 

.22.'>6170 

.0978866 

7 

341 

.2467513 

.8746174 

.37947:14 

8 

281 

.9632732 

.2408360 

.1044899 

8 

342 

ii297686 

.8783841 

.3811084 

9 

282 

.9583171 

.2559822 

.1110618 

9 

343 

.2127159 

.8818774 

.3826247 

10 

283 

.9530749 

i2710508 

.1176J01 

10 

344 

.1955985 

.8850965 

.3840219 

11 

284 

—.9475484 

—.2860370 

—.1241028 

11 

345 

—.1784218 

—.8880407 

—.3852998 

12 

285 

.9417394 

.3009363 

.1305679 

12 

346 

.1611912 

.89070f<2 

.3864580 

13 

286 

.9356496 

.3157445 

.1369936 

13 

347 

.1439122 

.6931014 

.3874961 

14 

287 

.9292810 

.3304574 

.1433779 

14 

348 

.1265902 

.8952168 

.3884140 

15 

288 

.9226356 

.3450706 

.1497189 

15 

349 

.1092304 

.8970549 

.3892114 

16 

289 

—.9157154 

—.3595796 

—.1560146 

16 

350 

—.0918378 

—.8986153 

—.3898882 

17 

290 

.9085226 

.3739802 

.1622632 

17 

351 

.0744175 

.8998976 

.3904443 

18 

291 

.9010593 

.3882683 

.1684628 

18 

352 

.0569745 

.9009017 

.39Gt795 

10 

292 

.8933273 

.4024399 

.1746117 

19 

a53 

.0395138 

.9016274 

.3911938 

20 

293 

,8853287 

.4164911 

.1807082 

20 

354 

.0220406 

.9020744 

.3913871 

21 

294 

—.8770657 

—.4304179 

—.1867507 

21 

355 

—.0045600 

—.9022424 

—.3914592  ' 

22 

295 

.8685403 

.4442^62 

.1927374 

22 

356 

+.0129229 

.9(,21311j 

.3.914101 

23 

Z\6 

.9597545 

.4578823 

.1986664 

23 

357 

.0304029 

.90174(,2 

.3912397  i 

24 

2:)7 

.8507103 

.4714121 

.2045361 

24 

358 

.0478748 

.9010694 

.3909480 

25 

298 

.8414100 

.4848014 

5103447 

25 

359 

.0653333 

.9001186 

.3905351 

26 

299 

—.8318558 

—.4980457 

—.2160903 

26 

360 

+.0827731 

—.8968876 

—.3900008 

27 

300 

.8-22,  )499 

.5111409 

.2217713 

27 

361 

.1001889 

.8973765 

.3893451 

28 

301 

.8119947 

..5240829 

.2273858 

28 

362 

.1 17.5753 

.8955853 

.3885681  1 

29 

302 

.801693.) 

.5368676 

.2:«')320 

29 

363 

.1349264 

.8935143 

.3676698  i 

30 

303 

.7911475 

.5494907 

.2384082 

30 

364 

.1522365 

.8911639 

.3866503 

31 

304 

—.7803610 

—.5619480 

—.2438126 

3l' 

365 

+.1695000 

— .88a5.347 

—.3855101 

32 

305 

-.7693362 

-.5742351 

— .24914:M 

32 

366 

+.1867112 

—.88562781 

—.3842495 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JANUARY. 

FEBRUARY. 

MARCH.                   1 

Dnjof 
Month. 

True  Looeitvde. 

Latitude. 

Tmo  Lougitade. 

Latitndo. 

True  Longitude. 

Latitude. 

Of'/ 

Q         1         II 

O         1         II 

O         1         II 

20^    i  13.5 

O       /        •» 

1.0 

141     7    5.8 

+0  21  23.2 

194  16  32.5 

+4  28  21.0 

+4  48  50.5 

1.5 

148  26    9.3 

1     1    2.0 

201  23  56.4 

4  47  26.1 

210  24  29.0 

5    2  19.9 

2.0 

155  43    0.9 

1  39  30.7 

208  25  34.5 

5    1  55.5 

217  34    8.8 

5  10  51.9 

2.5 

162  57    9.3 

2  16    9.8 

215  21  21.2 

5  11  47.1 

224  36  51.5 

5  14  31.9 

3.0 

170    8    9.8 

2  60  24.2 

222  11  18.2 

5  17    4.1 

231  32  27.5 

5  13  31.1 

3.5 

177  15  44.0 

3  21  43.1 

228  55  32.6 

5  17  53.5 

238  20  57.6 

5    8    4.4 

4.0 

184  19  39.4 

3  49  40.6 

235  34  17.1 

5  14  25.2 

245    2  31.6 

4  58  29.6 

AL 

191  19  48.1 

4  13  56.0 

242    7  47.5 

5    6  52.4 

251  37  26.7 

4  45    6.5 

5.0 

198  16    6.3 

4  34  13.7 

248  36  22.5 

4  55  29.7 

258    6    5.9 

4  28  16.1 

6.5 

205    8  33.6 

4  50  22.5 

255    0  22.1 

4  40  33ij 

264  28  56.5 

4    8  19.8 

6.0 

211  57  12.0 

5    2  15.2 

261  20    8.2 

4  22  20.3 

270  46  29.3 

3  45  39.0 

6.5 

218  42    5.3 

5    9  49.2 

267  36    2.1 

4    1    9.3 

276  59  16.9 

3  20  34.8 

7.0 

225  23  17.9 

5  13    5.4 

273  48  25.3 

3  37  19.2 

283    7  53.1 

2  53  28.1 

7.5 

232    0  54.8 

5  12    8.1 

279  57  39.1 

3  11    9.5 

289  12  51.1 

2  24  39.4 

8.0 

238  35    1.1 

6    7    4.5 

286    4    3.9 

2  43    0.1 

295  14  44.3 

1  54  28.8 

8.5 

245    5  41.8 

4  58    4.5 

292    7  59.0 

2  13  11.4 

301  14    5.1 

1  23  16.2 

9.0 

251  33    1.7 

4  45  20.7 

298    9  42.6 

1  42    3.9 

307  11  23.3 

0  51  20.8 

9.5 

257  57    5.3 

4  29    7.8 

304    9  32.2 

1    9  58.3 

313    7    7.8 

+0  19    1.9 

10.0 

264  17  57.3 

4    9  42.6 

310    7  44.1 

0  37  15.3 

319    1  44.8 

—0  13  21.3 

10.5 

270  35  42.1 

3  47  23.3 

316    4  33.9 

+0    4  15.8 

324  55  38.6 

0  45  29.9 

11.0 

276  50  24.8 

3  22  29.7 

322    0  17.1 

—0  28  40.1 

330  49  11.2 

1  17    5.1 

11.5 

283    2  11.1 

2  55  22.4 

327  55    9.0 

1     1  12.2 

336  42  42.4 

1  47  48.3 

12.0 

289  11    7.5 

2  26  22.8 

333  49  24.6 

1  33    0.8 

342  36  30.3 

2  17  21.2 

12.5 

295  17  22.1 

1  55  53.0 

339  43  19.6 

2    3  47.1 

348  30  51.2 

2  45  25.9 

13.0 

301  21    4J> 

1  24  15.0 

345  37  10.2 

2  33  12.9 

354  25  59.7 

3  11  45.2 

13.5 

307  22  26.0 

0  51  50.6 

351  31  13.7 

3    1    0.6 

0  22    9.2 

3  36    2.4 

14.0 

313  21  40.1 

+0  19    1.3 

357  25  48.6 

3  26  53.9 

6  19  33.0 

3  58    1.7 

14.5 

319  19    2.5 

—0  13  52.2 

3  21  14.7 

3  50  36.9 

12  18  23.2 

4  17  28.0 

15.0 

325  14  51.4 

0  46  29.5 

9  17  53.2 

4  11  54.9 

18  18  525 

4  34    7.9 

15.5 

331    9  27.4 

1  18  31.4 

15  16    6.9 

4  30  34.0 

24  21  12.4 

4  47  48.5 

16.0 

337    3  13.4 

1  49  39.5 

21  16  20.4 

4  46  21.3 

30  25  36.9 

4  58  18.7 

16.5 

342  56  35.0 

2  19  36.2 

27  18  59.5 

4  59    4.5 

36  32  19.9 

5    5  28.7 

17.0 

348  49  59.9 

2  48    4.6 

33  24  31.6 

5    8  31.8 

42  41  36.7 

5    9  10.2 

17.5 

354  43  68.3 

3  14  48.9 

39  33  24.8 

5  14  328 

48  53  43.8 

5    9  16.4 

18.0 

0  39    1.9 

3  39  33.5 

45  46    8.3 

5  16  57.9 

55    8  59.0 

5    5  42.1 

18.5 

6  35  44.4 

4    2    3.4 

52    3  11.3 

5  15  38.6 

61  27  41.4 

4  58  23.9 

19.0 

12  34  40.8 

4  22    4.0 

58  25    3.0 

5  10  27.0 

67  50  11.4 

4  47  20.6 

19.5 

18  36  27.0 

4  39  20.8 

64  52  11.4 

5    1  17.9 

74  16  50.1 

4  32  32.9 

20.0 

24  41  38.9 

4  53  39.6 

71  25    2.9 

4  48    7.3 

80  47  58.6 

4  14    3.8 

20.5 

30  50  52.0 

5    4  46.5 

78    4    0.9 

4  30  54.2 

87  23  58.5 

3  51  59.3 

21.0 

37    4  41.2 

5  12  27.8 

84  49  24.4 

4    9  40.7 

94    5  10.4 

3  26  28.4 

21.5 

43  23  39.8 

5  16  30.2 

91  41  27.5 

3  44  33.0 

100  51  52.2 

2  57  43.4 

22.0 

49  48  18.1 

5  16  41.6 

98  40  17.3 

3  15  42.1 

107  44  18.1 

2  26    1.1 

22.5 

56  19    2.7 

5  12  50.7 

105  45  52.0 

2  43  24.5 

114  42  37.8 

1  51  42.4 

23.0 

62  56  15.6 

5    4  48.5 

112  58    0.4 

2    8    2.8 

121  46  56.0 

1  15  13.0 

23.5 

69  40  12.0 

4  52  28.5 

120  IG  20.9 

1  30    6.5 

128  57    9.7 

—0  37    3.7 

24.0 

76  31    0.2 

4  35  47.9 

127  40  20.5 

0  50  11.5 

136  13    5.4 

+02  10.0 

24.5 

83  28  39.7 

4  14  48.1 

135    9  15.2 

—0    8  59.8 

143  34  19.1 

0  41  47.8 

25.0 

90  33    0.5 

3  49  36.3 

142  42  10.4 

+0  32  41.9 

151    0  15.6 

1  21    5  8 

25.5 

97  43  A22 

3  20  26.0 

150  18    2.3 

1  14     3.4 

158  30    9.7 

1  59  17.8 

26.0 

105    0  14.2 

2  47  37.8 

1.07  55  39.6 

1  54  13.0 

166    3    5.2 

2  35  37.1 

26.5 

112  21  55.6 

2  11  39.3 

165  33  46.9 

2  32  20.7 

173  37  56.5 

3    9  18.1 

27.0 

119  47  56.3 

1  33    5.2 

173  11    6.7 

3    7  39.3 

181  13  31.3 

3  39  38.5 

27.5 

127  17  18.5 

0  52  36.8 

180  46  22.1 

3  39  27.7 

188  48  32.7 

4    6    1.7 

28.0 

134  48  58.6 

—0  11    0.3 

188  18  20.1 

4    7  11.4 

1C6  21  43.4 

4  27  58.4 

£6.5 

142  21  49.6 

+0  30  54.8 

195  45  55.6 

4  30  24.7 

203  51  47.8 

4  45    6.8 

20.0 

149  54  43.3 

1  12  18.2 

203    8  13.5 

4  48  50.5 

211  17  36.3 

4  57  14.7 

29.5 

157  26  32.5 

1  52  20.4 

210  24  29.0 

5    2  19.9 

218  38    8.2 

5    4  18.0 

30.0 

164  £6  14.1 

2  30  14.7 

217  34    8.8 

5  10  51.9 

225  52  33.3 

5    6  20.9  • 

30.5 

172  22  50.6 

3    5  19.7 

224  36  51.5 

5  14  31.9 

233    0  13.1 

5    3  34.5 

31.0 

179  45  32.0 
187    3  36.7 

3  37    0.1 

231  32  27.5 

5  13  31.1 

240    0  42.5 

4  56  15.1 

315 

1 

+4    4  47.6 

238  20  57.6 

+5    8    4.4 

246  53  48.7 

-H  44  43.6 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

APRIL. 

MAY. 

JUNE.         1 

Day  of 
Mouth. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

O        1         It 

O    t    ^  II 

O         1          II 

Q         1         II 

33^  id  13.3 

O         1         II 

1.0 

253  39  30.3 

+4  29  23.2 

287  43  50.3 

+2  5  41.1 

—1  58  38.0 

1.5 

260  17  56.5 

4  10  38.7 

293  58  54.9 

1  34  53.2 

338  6  21.3 

2  27  18.8 

2.0 

266  49  25.3 

3  48  55.5 

300  9  1.3 

1  3  21.2 

344  1  33.7 

2  54  19.8 

2.5 

273  14  21.9 

3  24  38.7 

306  14  47.0 

+0  31  26.6 

349  56  30.2 

3  19  27.0 

3.0 

279  33  17.1 

2  58  12.8 

312  16  51.8 

—0  0  30.6 

355  51  49.6 

3  42  26.8 

3.5 

285  46  45.9 

2  30  1.1 

318  15  56.6 

0  32  11.7 

1  48  9.7 

4  3  5.9 

4.0 

291  55  26.3 

2  0  26.0 

324  12  43.0 

1  3  19.0 

7  46  6.1 

4  21  11.4 

4.5 

297  59  57.8 

1  29  48.6 

330  7  52.3 

1  33  35.9 

13  46  12.3 

4  36  30.8 

5.0 

304  1  0.4 

0  58  29.0 

336  2.  4.5 

2  2  46.3 

19  48  59.0 

4  48  51.6 

5.5 

309  59  13.8 

+0  26  46.4 

341  55  58.4 

2  30  34.8 

25  54  53.3 

4  58  2.2 

6.0 

315  55  16.9 

—0  5  0.8 

347  50  10.5 

2  56  46.1 

32  4  18.8 

5  3  51.5 

6.5 

321  49  47.3 

0  36  34.6 

353  45  14.9 

3  21  5.2 

38  17  34.8 

5  6  9.6 

7.0 

327  43  20.2 

1  7  37.7 

359  41  42.8 

3  43  17.5 

44  34  55.8 

5  4  47.9 

7.5 

333  36  28.6 

1  37  52.7 

5  40  1.9 

4  3  8.3 

50  56  31.8 

4  59  40.0 

8.0 

339  29  42.7 

2  7  2.8 

11  40  36.8 

4  20  23.5 

57  22  27.5 

4  50  41.9 

8.5 

345  23  29.6 

2  34  51.1 

17  43  47.8 

4  34  49.4 

63  52  42.8 

4  37  52.3 

9.0 

351  18  13.7 

3  1  1.2 

23  49  51.5 

4  46  13.0 

70  27  12.8 

4  21  13.8 

9.5 

357  14  16.0 

3  25  16.7 

29  59  0.7 

4  54  22.5 

77  5  47.9 

4  0  52.7 

10.0 

3  11  54.9 

3  47  21.7 

36  11  24.1 

4  59  7.5 

83  48  15.0 

3  36  59.4 

10.5 

9  11  25.5 

4  7  0.7 

42  27  ^& 

5  0  19.2 

90  34  17.5 

3  9  48.9 

11.0 

15  13  0.2 

4  23  59.3 

48  46  10.0 

4  57  51.0 

97  23  36.8 

2  39  40.6 

11.5 

21  16  48.7 

4  38  4.0 

55  8  32.6 

4  51  38.8 

104  15  62.7 

2  6  58.1 

12.0 

27  22  58.9 

4  49  2.3 

61  34  10.2 

4  41  41.6 

111  10  44.8 

1  32  8.8 

12.5 

33  31  36.8 

4  56  43.6 

68  2  57.3 

4  28  1.4 

118  7  52.7 

0  55  43.2 

13.0 

39  42  46.7 

5  0  58.8 

74  34  47.1 

4  10  43.6 

125  6  57.0 

—0  18  14.8 

13.5 

45  56  33.0 

5  1  41.0 

81  9  32.3 

3  49  56.9 

132  7  39.6 

-fO  19  41.1 

14.0 

52  12  59.3 

4  58  44.9 

87  47  6.2 

3  25  53.7 

139  9  44.0 

0  57  28.2 

14.5 

58  32  9.5 

4  52  8.3 

94  27  22.9 

2  58  49.9 

146  12  55.3 

1  34  30.0 

15.0 

64  54  8.6 

4  41  51.1 

101  10  17.8 

2  29  4.6 

153  16  59.7 

2  10  10.4 

15.5 

71  19  2.4 

4  27  56.0 

107  55  48.0 

1  57  0.0 

160  21  44.6 

2  43  54.8 

16.0 

77  46  58.4 

4  10  28.1 

114  43  52.1 

1  23  1.1 

167  26  57.9 

3  15  10.4 

16.5 

84  18  5.6 

3  49  35.4 

121  34  30.0 

0  47  35.7 

174  32  27.3 

3  43  27.0 

17.0 

90  52  34.2 

3  25  28.7 

128  27  42.6 

—0  11  13.7 

181  38  0.0 

4  8  17.6 

17.5 

97  30  35.7 

2  58  22.0 

135  23  31.2 

+0  25  33.3 

188  43  22.2 

4  29  18.8 

18.0 

104  12  22.5 

2  28  31.9 

142  21  56.5 

1  2  11.8 

195  48  18.7 

4  46  11.4 

18.5 

110  58  7.1 

1  56  18.6 

149  22  57.9 

1  38  7.7 

202  52  32.4 

4  58  40.6 

19.0 

117  48  1.3 

1  22  5.1 

156  26  32.5 

2  12  46.3 

209  55  44.2 

5  6  36.2 

19.5 

124  42  15.5 

0  46  17.7 

163  32  33.9 

2  45  33.0 

216  57  33.4 

5  9  53.2 

20.0 

131  40  57.0 

—0  9  26.0 

170  40  51.2 

3  15  54.1 

223  57  37.8 

5  8  31.5 

20.5 

138  44  8.9 

+0  27  57.2 

177  51  8.2 

3  43  17.5 

230  55  34.2 

5  2  36.1 

21.0 

145  51  48.7 

1  5  16.4 

185  3  3.4 

4  7  13.5 

237  50  58.8 

4  52  16.6 

21.5 

153  3  47.0 

1  41  54.1 

11)2  16  8.9 

4  27  16.2 

244  43  28.1 

4  37  47.1 

22.0 

160  19  46.0 

2  17  11.0 

199  29  51.0 

4  43  3.4 

251  32  39.9 

4  19  26.1 

22.5 

167  39  19.0 

2  50  27.3 

2C6  43  30.8 

4  54  18.7 

258  18  13.9 

3  57  35.1 

23.0 

175  1  49.8 

3  21  3.9 

213  56  25.0 

5  0  51.2 

264  59  52.8 

3  32  38.5 

23.5 

182  26  32.9 

3  48  24.1 

221  7  48.3 

5  2  36.4 

271  37  22.5 

3  5  2.9 

24.0 

189  52  34.6 

4  11  55.2 

228  16  54.0 

4  59  36.1 

278  10  33.3 

2  35  15.8 

24.5 

197  18  54.4 

4  31  9.1 

235  22  56.7 

4  51  58.3 

284  39  20.2 

2  3  45.3 

25.0 

204  44  27.8 

4  45  44.6 

242  25  13.9 

4  39  56.9 

291  3  42.6 

1  30  59.5 

25.5 

212  8  8.4 

4  55  27.9 

249  23  8.2 

4  23  51.0 

297  23  44.8 

0  57  25.6 

26.0 

219  28  51.0 

5  0  12.8 

256  16  8.1 

4  4  3.5 

303  39  36.0 

+0  23  29.6 

26.5 

226  45  35.0 

5  0  1.3 

263  3  49.8 

3  41  0.3 

309  51  29.7 

—0  10  23.9 

27.0 

233  57  26.4 

4  55  2.3 

269  45  57.4 

3  15  9.3 

315  59  43.8 

0  43  52.0 

27.5 

241  3  40.0 

4  45  31.2 

276  22  23.1 

2  46  59.1 

322  4  40.0 

1  16  33.5 

28.0 

248  3  41.1 

4  31  48.3 

282  53  7.3 

2  16  58.5 

328  6  43.1 

1  48  9.2 

28.5 

254  57  6.4 

4  14  17.8 

289  18  17.7 

1  45  35.7 

334  6  21.3 

2  18  21i^ 

29.0 

261  43  43.2 

3  53  26.1 

295  38  9.2 

1  13  17.3 

340  4  5.1 

2  46  54.2 

29.5 

266  23  30.0 

3  29  41.0 

301  53  2.4 

0  40  28.3 

346  0  27.2 

3  13  32.5 

'  30.0 

274  56  34.5 

3  3  30.5 

308  3  23.4 

+0  7  32.1 

351  56  2.0 

3  38  2.7 

30.5 

281  23  13.3 

2  35  21.8 

314  9  42.1 

—0  25  9.7 

357  51  255 

4  0  12.1 

31.0 

287  43  50.3 

2  5  41.1 

320  12  32.3 

0  57  17.2 

3  47  13.1 

4  19  48.6 

31.5 

293  58  54.9 

+1  34  53.2 

326  12  30.1 

—1  28  32.2 

9  44  2.5 

—4  36  40.9 

J 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT 

JULY. 

AUGUST, 

SEPTEMBER.      | 

Buy  of 

Mouth. 

True  Longltade. 

Latltnde. 

True  Loufiltade. 

Latitude. 

True  LoDgilnde. 

Latitude. 

1.0 

O        1         It 

3  47  13.1 

O        1         II 

—4  19  48.6 

O         1          II 

48  7  20.4 

O    /    // 

—5  12  10.1 

95  i   2d!5 

O           1           H 

—2  47  31.6 

1.5 

9  44  2.5 

4  36  40.9 

54  21  31.2 

6  4  8.1 

101  60  18.3 

2  15  9.3 

2.0 

15  42  29.8 

4  50  38.0 

60  40  28.8 

4  52  20.6 

108  42  57.2 

1  40  18.5 

2.5 

21  43  10.5 

5  1  29.3 

67  4  40.4 

4  36  46.4 

115  42  28.2 

1  3  24.6 

3.0 

27  46  39.1 

5  9  4.7 

73  34  29.2 

4  17  27.0 

122  48  47.3 

—0  24  57.9 

3.5 

33  53  28.2 

5  13  14.7 

80  10  14.1 

3  54  26.8 

130  1  39.7 

+0  14  26.1 

4.0 

40  4  7.6 

5  13  50.6 

86  52  8.2 

3  27  64.1 

137  20  39.9 

0  54  7.1 

4.5 

46  19  4.0 

5  10  44.9 

93  40  17.9 

2  58  1.4 

144  46  10.2 

1  33  20.9 

5.0 

52  38  40.5 

5  3  51.4 

100  34  42.3 

2  25  6.4 

152  14  21.5 

2  11  20.7 

5.5 

59  3  15.5 

4  53  6.8 

107  35  12.5 

1  49  32.2 

159  47  14.3 

2  47  19.0 

6.0 

65  33  2.3 

4  38  26.5 

114  41  30.4 

1  11  47.4 

167  22  40.0 

3  20  29.9 

6.5 

72  8  8.7 

4  19  55.4 

121  53  9.5 

—0  32  26.5 

174  59  23.7 

3  50  10.9 

7.0 

78  48  36.4 

3  57  37.9 

129  9  34.7 

+0  7  51.4 

182  36  7.0 

4  16  45.2 

7.5 

85  34  20.6 

3  31  43.7 

136  30  2.5 

0  48  23.3 

190  11  30.8 

4  36  43.2 

8.0 

92  25  9.9 

3  2  27.5 

143  53  43.0 

1  28  23.3 

197  44  19.8 

4  52  43.8 

8.5 

99  20  46.9 

2  30  9.2 

151  19  40.7 

2  7  4.9 

206  13  25.0 

5  3  34.9 

9.0 

1C6  20  48.0 

1  56  14.0 

158  46  56.7 

2  43  42.4 

212  37  46.5 

6  9  13.2 

9.5 

113  24  44.8 

1  18  12.0 

166  14  30.3 

3  17  32.9 

219  66  36.4 

5  9  43.3 

10.0 

120  32  4.4 

0  39  37.8 

173  41  21.6 

3  47  57.9 

227  9  16.3 

5  5  17.0 

10.5 

127  42  10.6 

—0  0  9.6 

181  6  33.6 

4  14  25.1 

234  15  22.0 

4  56  11.4 

11.0 

134  54  25.6 

+0  39  31.8 

188  29  14.1 

4  36  28.8 

241  14  42.9 

4  42  47.9 

11.5 

142  8  10.6 

1  18  44.3 

196  48  37.3 

4  53  50.6 

248  7  16.8 

4  26  30.7 

12.0 

149  22  46.8 

1  66  46.2 

203  4  4.7 

5  6  19.8 

254  53  11.0 

4  4  46.8 

12.5 

156  37  37.1 

2  32  57.0 

210  15  6.9 

5  13  62.3 

261  32  40.7 

3  40  59.9 

13.0 

163  52  6.5 

3  6  38.8 

217  21  18.8 

5  16  30.3 

268  6  7.0 

3  14  39.9 

13.6 

171  5  42.6 

3  37  17.6 

224  22  29.3 

5  14  21.2 

274  33  65.1 

2  46  11.8 

14.0 

178  17  66.4 

4  4  23.6 

231  18  30.2 

6  7  37.3 

280  56  33.2 

2  16  1.6 

14.5 

185  28  22.6 

4  27  32.6 

238  9  20.8 

4  56  34.5 

287  14  30.9 

1  44  34.1 

15.0 

192  36  38.9 

4  46  25.3 

244  65  5.7 

4  41  31.5 

293  28  18.7 

1  12  13.1 

15.5 

199  42  27.2 

5  0  47.9 

251  35  53.6 

4  22  49.0 

299  38  26.9 

0  39  21.2 

16.0 

2C6  45  32.1 

6  10  32.0 

258  11  66.6 

4  0  49.4 

305  45  24.8 

+0  6  20.7 

16.5 

213  45  40.9 

6  15  34.3 

264  43  29i2 

3  35  66.2 

311  49  40.4 

—0  26  27.6 

17.0 

220  42  43.9 

5  15  56.3 

271  10  47.7 

3  8  33.4 

317  51  39.9 

0  58  43.4 

17.5 

227  36  33.2 

5  11  43.8 

277  34  8.8 

2  39  5.6 

323  51  47.5 

1  30  7.5 

18.0 

234  27  2.6 

5  3  6.9 

283  53  50.0 

2  7  57.3 

329  50  25.0 

2  0  21.3 

18.5 

241  14  7.5 

4  60  19.0 

290  10  8.6 

1  35  33.0 

335  47  62.8 

2  29  7.4 

19.0 

247  57  44.6 

4  33  36.8 

296  23  21.5 

1  2  17.0 

341  44  28.5 

2  56  9.0 

19.5 

254  37  51.5 

4  13  19.7 

302  33  44.8 

+0  28  33.0 

347  40  28.0 

3  21  10.7 

20.0 

261  14  26.8 

3  49  49.4 

308  41  34.1 

—0  5  15.7 

353  36  6.1 

3  43  67.8 

20.5 

267  47  30.1 

3  23  29.5 

314  47  4.0 

0  38  46.6 

359  31  35.7 

4  4  17.1 

21.0 

274  17  2.0 

2  54  44.7 

320  50  28.7 

1  11  38.2 

5  27  9.3 

4  21  56.5 

21.5 

280  43  4.1 

2  24  0.9 

326  52  1.7 

1  43  29.9 

11  22  58.8 

4  36  46.6 

22.0 

287  5  39.0 

1  51  44.4 

332  61  66.6 

2  14  2.4 

17  19  16.0 

4  48  34.7 

22.5 

293  24  50.9 

1  18  21.4 

338  50  26.8 

2  42  57.6 

23  16  13.2 

4  57  16.5 

23.0 

299  40  45.3 

0  44  17.9 

344  47  46.3 

3  9  58.8 

29  14  3.4 

5  2  44.5 

23.5 

305  53  29.5 

+0  9  59.2 

350  44  9.7 

3  34  50.7 

35  13  0.7 

5  4  64.3 

24.0 

312  3  12.5 

—0  24  10.4 

356  39  62.3 

3  57  19.4 

41  13  20.9 

5  3  42.5 

24.5 

318  10  5.4 

0  67  48.0 

2  35  11.1 

4  17  12.5 

47  15  21.4 

4  59  7.5 

25.0 

324  14  21.5 

1  30  32.1 

8  30  23.8 

4  34  19.1 

63  19  21.7 

4  51  9.0 

25.5 

330  16  16.4 

2  2  2.7 

14  25  50.1 

4  48  29.3 

59  25  43.7 

4  39  48.4 

26.0 

336  16  7.8 

2  32  1.4 

20  21  61.2 

4  59  34.6 

65  34  51.3 

4  25  8.4 

26.5 

342  14  X5.6 

3  0  11.5 

26  18  50.3 

5  7  27.9 

71  47  10.3 

4  7  13.6 

27.0 

348  11  2.0 

3  26  17.8 

32  17  12.5 

6  12  3.0 

78  3  8.3 

3  46  10.2 

27.5 

354  6  61.2 

3  50  6.5 

38  17  24.6 

6  13  14.9 

84  23  14.1 

3  22  6.3 

28.0 

0  2  9.7 

4  11  25.1 

44  19  64.8 

5  10  59.5 

90  47  57.2 

2  55  12.5 

28.5 

6  57  25.5 

4  30  2.2 

50  25  13.3 

5  6  13.7 

97  17  47.0 

2  25  41.5 

29.0 

11  53  8.7 

4  45  47.5 

56  33  51.2 

4  55  55.6 

103  53  11.7 

1  53  49.4 

29.5 

17  49  50.7 

4  58  31.5 

62  46  20.0 

4  43  4.7 

110  34  36.9 

1  19  55.3 

30.0 

23  48  4.0 

5  8  6.4 

69  3  11 6 

4  26  42.1 

117  22  24.8 

0  44  22.1 

30.5 

29  48  22.0 

5  14  21.2 

75  24  57.6 

4  6  50.7 

124  16  52.3 

—0  7  36.5 

31.0 

35  51  18.4 

5  17  11.5 

81  52  7.7 

3  43  35.9 

131  18  8.7 

+0  29  50.3 

31.5 

41  57  26.8 

—5  16  29.7 

88  25  9.3 

—3  17  5.8 

138  26  14.6 

+1  7  23.4 

^48  MOON'S  LONGITUDE,  ^c,  1869. 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day  of 

Mouth. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Trae  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

t 

True  Longitude. 

, 

1 

Latitude.    i 

1 

1.0 

O         t          II 

131  18  8.7 

O    /    // 

+0  29  50.3 

184  9  38!9 

O    1         II 

+4  24  43.3 

Q         1          II 

223  1  52.9 

O         1          II 

+4  68  8.2  ■ 

1.5 

138  26  14.6 

1  7  23.4 

191  40  19.4 

4  41  3.6 

230  22  19.6 

4  46  40.1 

2.0 

145  40  59.7 

1  44  23.8 

199  13  11.2 

4  52  34.5 

237  40  56.4 

4  30  32.6 

2.5 

153  2  1.5 

2  20  9.7 

206  47  1.4 

4  58  59.1 

244  56  43.2 

4  10  7.0 

3.0 

160  28  44.5 

2  53  57.7 

214  20  31.3 

5  0  9.3 

252  8  49.5 

3  45  50.4 

3.5 

168  0  19.9 

3  25  3.9 

221  52  21.5 

4  56  5.7 

259  16  27.1 

3  18  14.3 

4.0 

175  35  46.2 

3  52  46.4 

229  21  14.6 

4  46  57.7 

266  18  56.0 

2  47  53J2 

4.5 

183  13  51.0 

4  16  27.5 

236  45  58.8 

4  33  2.7 

273  15  45.7 

2  15  22.9 

5.0 

190  53  13.5 

4  35  34.9 

244  5  31.9 

4  14  44.8 

280  6  34.7 

1  41  19.6 

5.5 

198  32  27.1 

4  49  44.1 

251  19  2.4 

3  52  33.7 

286  51  11.4 

1  6  18.2 

6.0 

206  10  5.8 

4  58  39.8 

258  25  51.9 

3  27  2.3 

293  29  33.4 

+0  30  51.8 

6.5 

213  44  45.5 

5  2  16.0 

265  25  34.9 

2  58  45.2 

300  1  46.7 

—0  4  2J).l 

7.0 

221  15  9.4 

5  0  36.0 

272  17  59.1 

2  28  17.7 

3r6  28  5.3 

0  39  17.0 

7.5 

228  40  10.8 

4  53  51.8 

279  3  4.1 

1  56  13.8 

312  48  49.6 

1  13  7.3 

8.0 

235  58  55.8 

4  42  22.4 

285  41  0.1 

1  23  5.7 

319  4  25.5 

1  45  38.5 

8.5 

243  10  44.4 

4  26  32.6 

292  12  6.6 

0  49  23.6 

325  15  23.1 

2  16  31.9 

9.0 

250  15  11.0 

4  6  50.9 

298  36  49.7 

+0  15  34.7 

331  22  16.2 

2  45  31.2 

9.5 

257  12  3.9 

3  43  47.8 

304  55  41.6 

—0  17  56.4 

337  25  40.8 

3  12  22.3 

10.0 

264  1  23.8 

3  17  55.0 

311  9  17.9 

0  50  47.6 

343  26  14.3 

3  36  53.0 

10.5 

270  43  22.4 

2  49  43.5 

317  18  17.3 

1  22  39.2 

349  24  35.4 

3  58  52.4 

11.0 

277  18  20.2 

2  19  43.5 

323  23  19.7 

1  53  13.6 

a55  21  22.6 

4  18  10.8 

11.5 

283  46  44.3 

1  48  23.5 

329  25  5.6 

2  22  14.7 

1  17  14.0 

4  34  39.7 

12.0 

290  9  7.1 

1  16  10.0 

335  24  J5.1 

2  49  28.1 

7  12  46.6 

4  48  11.0 

12.5 

296  26  4.3 

0  43  27.8 

341  21  27.1 

3  14  40.5 

13  8  36.3 

4  58  37.6 

13.0 

302  38  13.3 

+0  10  39.8 

347  17  19.0 

3  37  39.7 

19  5  16.5 

5  5  52.8 

13.5 

308  46  12.3 

—0  21  62.8 

353  12  26.0 

3  58  14.2 

25  3  18.6 

5  9  50.9 

14.0 

314  50  39.2 

0  53  50.3 

359  7  20.7 

4  16  13.2 

31  3  11.0 

5  10  26.8 

14.5 

320  52  11.1 

1  24  54.5 

6  2  33.0 

4  31  26.8 

37  5  19.5 

5  7  36.6 

15.0 

326  51  23.3 

1  54  48.2 

10  58  29.6 

4  43  45.5 

43  10  6.3 

6  1  17.6 

15.5 

332  48  49.1 

2  23  15.2 

16  55  33.7 

4  53  1.0 

49  17  50.1 

4  51  28.6 

16.0 

338  44  59.2 

2  50  0.3 

22  54  6.1 

4  59  5.7 

55  28  46.1 

4  38  10.5 

16.5 

344  40  21.6 

3  14  48.8 

28  54  23.2 

5  1  53.5 

61  43  5.7 

4  21  26.7 

17.0 

350  35  21.3 

3  37  27.2 

34  56  38.8 

5  1  19.5 

68  0  56.4 

4  1  22.7 

17.5 

356  30  20.4 

3  57  42.7 

41  1  3.5 

4  57  20.4 

74  22  22.4 

3  38  7.2 

18.0 

2  25  38.1 

4  15  23.1 

47  7  45.8 

4  49  55.0 

80  47  24.3 

3  11  52.3 

18.5 

8  21  31.0 

4  30  17.7 

53  16  50.4 

4  39  4.2 

87  15  59.6 

2  42  53.3 

19.0 

14  18  13.0 

4  42  16.5 

59  28  22.0 

4  24  51.1 

93  48  3.3 

2  11  28.8 

19.5 

20  15  55.8 

4  51  11.1 

65  42  22.4 

4  7  21.4 

100  23  28.4 

1  38  1.0 

20.0 

26  14  49.3 

4  56  54.3 

71  58  53.4 

3  46  43.6 

107  2  6.2 

1  2  55.0 

20.5 

32  15  2.3 

4  59  20.7 

78  17  56.5 

3  23  8.7 

113  43  47.3 

—0  26  38.7 

21.0 

38  16  42.3 

4  58  26.5 

84  39  33.2 

2  56  50.2 

120  28  21.8 

+0  10  17.5 

21.5 

44  19  56.5 

4  54  10.0 

91  3  46.2 

2  28  4.7 

127  15  39.8 

0  47  21.8 

22.0 

50  24  52.4 

4  46  31.2 

97  30  39.7 

1  57  10.8 

134  5  31.9 

1  24  1.0 

22.5 

56  31  38.3 

4  35  31.9 

104  0  19.3 

1  24  29.7 

140  57  49.2 

1  59  41.4 

23.0 

62  40  23J> 

4  21  16.4 

110  32  52.5 

0  50  24.6 

147  52  23.0 

2  33  49.5 

23.5 

68  51  19.1 

4  3  50.6 

117  8  27.9 

—0  15  20.9 

154  49  5.3 

3  5  52.7 

24.0 

75  4  38.2 

3  43  22.9 

123  47  16.1 

+0  20  14.6 

161  47  48.0 

3  35  19.7 

24.5 

81  20  36.3 

3  20  3.3 

130  29  28.4 

0  .55  53.1 

168  48  22.8 

4  1  41.3  i 

25.0 

87  39  30.7 

2  54  4.1 

137  15  15.8 

1  31  4.9 

175  50  40.5 

4  24  30.9 

25.5 

94  1  41.1 

2  25  39.6 

144  4  48.9 

2  5  18.9 

182  54  30.8 

4  43  24.8 

26.0 

100  27  29.1 

1  55  6.3 

150  58  16.7 

2  38  3.6 

189  59  41.4 

4  58  3.3 

26.5 

1C6  57  17.6 

1  22  43.0 

157  55  45.0 

3  8  47.0 

197  5  58.0 

5  8  10.3  ' 

27.0 

113  31  30.2 

0  48  50.8 

164  57  15.6 

3  36  57.2 

204  13  3.4 

5  13  34.6 

27.5 

1?0  10  29.9 

—0  13  53.6 

172  2  44.8 

4  2  3.3 

211  20  37.8 

5  14  9.6 

28.0 

126  54  38.8 

+0  21  42.6 

179  12  2.5 

4  23  35.9 

218  28  18.3 

5  9  54.1 

28.5 

133  44  16.0 

0  57  28.8 

186  24  50.8 

4  41  8.2 

225  35  39.5 

5  0  52.2 

29.0 

140  39  36.5 

1  32  53.5 

193  40  44.2 

4  54  16.8 

232  42  13.3 

4  47  13.5 

29.5 

147  40  49.0 

2  7  22.9 

200  59  8.4 

5  2  43.0 

239  47  29.9 

4  2!)  13.1 

30.0 

154  47  55.0 

2  40  21.0 

208  19  21.4 

5  6  13.6 

246  50  58.6 

4  7  10.6 

30.5 

162  0  46.0 

3  11  10.9 

215  40  34.3 

5  4  41.9 

253  52  8.0 

3  41  30.7 

31.0 

169  19  3.1 

3  39  15.1 

223  1  52.9 

4  .58  8.2 

260  50  28.1 

3  12  41.6 

31.5 

176  42  15.2 

+4  3  57.2 

2:«)  22  19.6 

+4  46  40.1 

267  45  30.6 

+2  41  14.4 
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S50 

OBLIQUITY  OF  THE  ECL.IPTIC,  &c. 

Mean  Noon. 

Apparent 
Obliquity. 

Equation  of  Equinoxes. 

PreceHKion  of 
Equinoxes 

in 
Longitude. 

The  Sun's 

1  Mean  Ijongitode 
of  Moon's 
Ascending 
JKode. 

In  Longitude. 

InR.  A. 

Aberration. 

Hor.  Parallax. 

1869. 

o        / 

93  97 

m 

Jau.     0 

14.70 

11.13 

0.68 

0.00 

—20.80 

8.72 

138  43.1 

10 

14.84 

10.84 

0.66 

1.38 

20.79 

8.72 

138  11.3 

20 

15.04 

10.65 

0.65 

2.75 

20.77 

8.72 

137  39.6 

30 

15.27 

10.60 

0.65 

4.13 

20.74 

8.7r 

137     7.8 

Feb.    9 

15.52 

10.72 

0.66 

5.50 

20.71 

8.69 

136  36.1 

19 

15.74 

10.99 

0.67 

6.88 

20.67 

8.67 

136     4.3 

Mar.    1 

15.94 

11.39 

0.70 

8.26 

20.63 

8.65 

135  32.5 

11 

16.07 

11.89 

0.73 

9.63 

20.57 

8.63 

135     0.7 

21 

•16.15 

12.43 

0.76 

11.01 

20.51 

8.61 

134  29.0 

31 

16.16 

12.96 

0.79 

12.38 

20.45 

8.58 

133  57.2 

Apr.  10 

16.12 

13.44 

0.62 

13.76 

20.39 

8.56 

133  25.4 

20 

16.02 

13.83 

0.85 

15.14 

20.34 

8.53 

132  53.6 

30 

15.90 

14.08 

0.86 

16.51 

20.29 

8.51 

132  21.8 

May  10 

15.77 

14.20 

0.87 

17,89 

20.24 

8.49 

131  50.1 

20 

15.65 

14.18 

0.87 

19.26 

20.19 

8.47 

131  18.3 

30 

15.56 

14.04 

0.86 

20.64 

20.16 

8.46 

130  46.5 

June    9 

15.52 

13.81 

0.85 

22.02 

20.13 

8.45 

130  14.7 

19 

15.53 

13.52 

0.83 

23.39 

20.11 

8.44 

129  43.0 

29 

15.60 

13.24 

0.81 

24.77 

20.11 

8.44 

129  11.2 

July    9 

15.74 

12.98 

0.79 

26.14 

20.10 

8.44 

128  39.4 

19 

15.92 

12.80 

0.78 

27.52 

20.12 

8.44 

128     7.7 

29. 

16.14 

12.74 

0.78 

28.89 

20.14 

8.45 

127  35.9 

Aug.  8 

16.37 

12.80 

0.78 

30.27 

20.17 

8.46 

127     4.1 

18 

16.61 

13.00 

0.80 

31.65 

20.20 

8.48 

126  32.4 

28 

16.82 

13.32 

0.81 

33.02 

20.24 

.      8.50 

126     0.6 

Sept.  7 

17.00 

13.75 

0.84 

34.40 

20.29 

8.52 

125  28.8 

17 

17.12 

14.25 

0.87 

35.77 

20.35 

8.54 

124  57.1 

27 

17.18 

14.77 

0.90 

37.15 

20.41 

8.56 

124  25.3 

Oct.     7 

17.18 

15.27 

0.92 

38.53 

£0.47 

8.59 

123  53.5 

17 

17.12 

15.70 

0.96 

39.90 

20.53 

8.61 

123  21.8  i 

27 

17.01 

16.00 

0.98 

41.28 

20.59 

8.64 

122  50.0 

Nov.    6 

16.89 

16.16 

0.99 

42.65 

20.64 

8.66 

122  18.2 

16 

16.76 

16.16 

0.99 

44.03 

20.69 

8.68 

121  46.4 

26 

16.65 

16.01 

0.98 

45.41 

20.73 

8.70 

121  14.7 

Dec.    6 

16.58 

15.73 

0.96 

46.78 

20.76 

8.71 

120  42.9 

16 

16.58 

15.36 

0.94 

48.16 

20.78 

8.72 

120  11.1 

26 

16.64 

14.96 

0.92 

49.53 

20.79 

8.72 

119  39.3 

36 

16.77 

-^14.58 

—0.89 

50.91 

20.79 

1 

8.72 

119     7.6  1 

Meat 

1  Obliquity 

,  1869.0, 

•         «         • 

•         •         •         • 

23  27  2^'.  16 

1 

Daily  Uotion. 

3.177 

Prec( 
Log. 

sssion  for  ] 
Precessior 

1869.5,   . 

50.2569 
9.13742 

I  in  a  Side] 

'eal  Day, 

■         •         *         • 

Log. 

Prccessior 

1  in  a  Sola] 

r  Day,  . 

•         •         •         • 

9.13860 

Late  dlRcun 

«ions  give  tbo  i 

?un*n  Hor.  Par 

nllax  0".3  grct 

Iter. 

FIXED  8TARS9  1869. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

« 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  FIXED  STARS. 

{Be9sd*s  J^Totation.)    1 

Date. 

A. 

B. 

€. 

D. 

Date. 

A. 

B. 

€. 

B. 

Jan.   1 

i»9.3319 

0.8720 

n  0.5882 

1.3011 

Mar.  1 

n  8.7754 

0.7883 

nl.25C6 

0.8074 

2 

9.3250 

0.8711 

0.6233 

1.2994 

2 

8.7620 

0.7871 

1.2530 

0.7837 

3 

9.3180 

0.8703 

0.6556 

1.2976 

3 

8.7483 

0.7859 

1.2553 

0.7585 

4 

9.3110 

0.8694 

0.6aT6 

1.2i>56 

4 

8.7342 

0.7847 

1.2574 

0.7317 

5 

9.3039 

0.8684 

0.7135 

1.2934 

5 

8.7198 

0.7836 

12595 

0.7030 

6 

n  9.2967 

0.8675 

n  0.7395 

1.2912 

6 

It  8.7051 

0.7825 

111.2613 

0.6721 

7 

9.2895 

0.8665 

0.7640 

1.2887 

7 

8.6901 

0.7814 

1.2631 

0.6387 

8 

9.2821 

0.86r»4 

0.7870 

1.2861 

8 

8.6745 

0.7804 

1.2646 

0.6024 

9 

9.2747 

0.8643 

0.8087 

1.2834 

9 

8.6584 

0.7794 

1.2661 

0.5628 

10 

9.2672 

0.8632 

0.8293 

1.2805 

10 

8.6418 

0.7785 

1.2674 

0.5189 

11 

n  9.2596 

0.8620 

n  0.8489 

1.2774 

11 

n  8.6247 

0.7776 

n  1.2685 

0.4701 

12 

9.2519 

0.8608 

0.8674 

1.2742 

12 

8.6070 

0.7768 

1.2696 

0.4148 

13 

9.2442 

0.8596 

0.8850 

1.2708 

13 

8.5886 

0.7760 

1.2705 

0.3514 

14 

9.2363 

0.»)84 

0.9018 

1.2673 

14 

8.5695 

0.7752 

1.2713 

0.2769 

15 

9.2284 

0.«571 

0.9178 

1.2636 

15 

8.5495 

0.7745 

1.2719 

0.1870 

16 

n  9.2205 

0.8558 

n  0.9331 

1.2597 

16 

n  8.5287 

0.7739 

111.2724 

0.0737 

17 

9.2124 

0.8545 

0.9479 

1.2556 

17 

8.5069 

0.7733 

1.2728 

9.9196 

18 

9.2042 

0.8531 

0.9619 

1.2514 

18 

8.4839 

0.7727 

1.2730 

9.6776 

19 

9.1960 

0.a517 

0.9755 

1.2470 

19 

8.4597 

0.7722 

1.2731 

9.0864 

20 

9.1877 

0.8503 

0.9884 

li2424 

20 

8.4341 

0.7718 

1.2731 

n  9.3655 

21 

«  9.1793 

0.8488 

n  1.0009 

1.2376 

21 

n8.4C69 

0.7714 

n  1.2730 

n  9.7672 

22 

9.1708 

0.8474 

1.0128 

1.2327 

22 

8.3777 

0.7710 

1.2727 

9.9722 

23 

9.1623 

0.8459 

1.0243 

1.2275 

23 

8.3464 

0.7707 

1.2723 

0.1109 

24 

9.1536 

0.8444 

1.0354 

1.2222 

24 

8.3126 

0.7704 

1.2717 

0.2159 

1          25 

9.1449 

0.8428 

1.0461 

1.2166 

25 

8.2758 

0.7702 

1.2711 

0.2999 

26 

n  9.1361 

0.8413 

n  1.0564 

1.2108 

26 

n  8.2355 

0.7700 

n  12702 

n  0.3703 

27 

9.1272 

0.8397 

1.0663 

1.2048 

27 

8.1912 

0.7699 

1.2693 

0.4306 

28 

9.1183 

0.8381 

1.0757 

1.1986 

28 

8.1415 

0.7698 

1.2683 

0.4834 

29 

9.1092 

0.8366 

1.0849 

1.1922 

29 

8.0849 

0.7697 

1.2671 

0.5305 

30 

9.1001 

0.8349 

1.0938 

1.1855 

30 

8.0195 

0.7697 

1.2658 

0.5726 

31 

n  9.0909 

0.8333 

n  1.1024 

1.1786 

31 

n  7.9415 

0.7698 

111.2643 

n  0.6111 

Feb.  1 

9.0816 

0.8317 

1.1107 

1.1714 

Apr.  1 

7.8463 

0.7699 

1.2627 

0.6462 

2 

9.0722 

0.8300 

1.1186 

1.1640 

2 

7.7226 

0.7700 

1.2610 

0.6785 

3 

9.0627 

0.8284 

1.1263 

1.1564 

3 

7.5478 

0.7702 

1.2592 

0.7085 

4 

9.0532 

0.8267 

1.1338 

1.1484 

4 

n  7.2455 

0.7704 

1.2572 

0.7364 

5 

n  9.0435 

0.8251 

n  1.1409 

1.1402 

5 

p  5.3010 

0.7707 

nl.2550 

n  0.7625 

6 

9.0338 

0.8234 

1.1478 

1.1316 

6 

7.2577 

0.7710 

1.2527 

0.7870 

7 

9.0239 

0.8218 

1.1544 

1.1228 

7 

7.5587 

0.7713 

1.2503 

0.8100 

8 

9.0140 

0.8201 

1.1609 

1.1136 

8 

7.7364 

0.7717 

1.2478 

0.8317 

9 

9.0040 

0.8184 

M670 

1.1042 

9 

7.8633 

0.7721 

1.2451 

0.8522 

10 

n  8.9939 

0.8168 

n  1.1730 

1.0943 

10 

7.9624 

0.7725 

n  1.2423 

n  0.8718 

11 

8.9837 

0.8151 

1.1788 

1.0841 

11 

8.0438 

0.7730 

1.2393 

0.8903 

12 

8.9734 

0.8135 

1.1844 

1.0735 

12 

8.1129 

0.7735 

1.2:)62 

0.9080 

13 

8.9629 

0.8119 

1.1897 

1.C627 

13 

8.1732 

0.7741 

1.2329 

0.9247 

14 

8.9523 

0.8102 

1.1949 

1.0512 

14 

8.2266 

0.7746 

1.2295 

0.9408 

15 

n  8.9416 

0.8086 

n  1.1998 

1.0393 

15 

8.2744 

0.7752 

n  1.2259 

n  0.9562 

16 

8.9308 

0.8071 

1.2045 

1.0271 

16 

8.3181 

0.7758 

1.2222 

0.9709 

17 

8.9198 

0.8055 

1.2091 

1.0142 

17 

8.3583 

0.7765 

1.2183 

0.9a50 

18 

8.9087 

0.8039 

1.2135 

1.0009 

18 

8.3955 

0.7772 

1.2142 

0.9i)85 

19 

8.8975 

0.8024 

1.2177 

0.9870 

19 

8.4302 

0.7779 

1.2100 

1.0115 

20 

n  8.8861 

0.8008 

n  1.2217 

0.9726 

20 

8.4627 

0.7786 

n  1.2056 

n  1.0240 

21 

8.8746 

0.7993 

1.2255 

0.9575 

21 

8.4932 

0.7793 

1.2011 

1.0360 

22 

8.8629 

0.7979 

1.2293 

0.9418 

22 

8.5221 

0.7801 

1.1964 

1.0475 

23 

8.8510 

0.7964 

1.2327 

0.9253 

23 

8.5495 

0.7808 

1.1915 

1^587 

24 

8.8390 

0.7950 

1.2361 

0.9080 

24 

8.5757 

0.7816 

1.1864 

1.0694 

25 

n  8.8267 

0.7936 

n  1.2393 

0.8899 

25 

8.6005 

0.7824 

nl.l811 

» 1.0797 

26 

8.8143 

0.7922 

1.2424 

0.8709 

26 

8.6244 

0.7832 

1.1757 

1.0897 

27 

8.8016 

0.7909 

1.2453 

0.8509 

27 

8.6473 

0.7841 

1.1701 

1.0993 

28 

8.7886 

0.7896 

1 .2480 

0.8297 

28 

8.6693 

0.7849 

1.1642 

1.1086 

29 

n  8.7754 

0.7883 

n  1 .25C6 

0.8(^74 

29 

8.6905 

0.7857 

1.1582 

1.1175 

Ja 

m.  1  to  Ma 

r.20,         ] 

E  =  — 0" 

.03. 

30 

8.7109 

0.7866 

111.1520 

n  1.126? 

M 

ar.  21  to  D 

»ec.  31,      J 

E  =  — 0'^ 

.04. 

31 

8.7306 

0.7874 

n  1.1455 

!  nM:^45 

»55t 
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• 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  FIXED  STARS. 

{BcsseVs  Notation^ 

Date. 

A. 

B. 

€. 

I>ftta. 

A. 

B. 

G. 

I». 

May  1 

8.7306 

0.7874 

n  1.1455 

n  1.1345 

July  1 

9.3794 

0.7993 

0.5253 

n  1.3036 

2 

8.7497 

0.7883 

1.1388 

1.1426 

2 

9.3853 

0.7984 

0.5634 

1.3022 

3 

8.7682 

0.7891 

1.1319 

1.1504 

3 

9.3911 

0.7974 

0.5982 

1.3()07 

4 

8.7861 

0.7899 

1.1248 

1.1580 

4 

9.3968 

0.7964 

0.6303 

1.2991 

5 

8.8035 

0.7908 

1.1174 

1.1652 

5 

9.4024 

0.7954 

0.6632 

1.2973 

6 

8  8205 

0.7916 

n  1.1098 

» 1.1723 

6 

9.'4079 

0.7943 

0.6880 

n  1.2954 

7 

8.8370 

0.7925 

1.1019 

1.1791 

7 

9.4134 

0.7932 

0.7139 

1.2934 

6 

8  8530 

0.7933 

1.0937 

1.1857 

8 

9.4187 

0.7920 

0.7383 

1.2913 

9 

8  8687 

0.7941 

1.0851 

1.1920 

9 

9.4239 

0.7908 

0.7613 

1.2890 

10 

8.8840 

0.7949 

1.0765 

1.1981 

10 

9.4291 

0.7895 

0.7831 

li2866 

11 

8.8988 

0.7957 

7*1.0675 

n  1.2041 

11 

9.4341 

0.7883 

0.8037 

n  1.2840 

12 

8.9134 

0.7965 

1.0*^82 

1.2098 

12 

9.4391 

0.7869 

0.8232 

1.2814 

13 

8.9276 

0  7973 

1.0485 

1.2153 

13 

9.4440 

0.7856 

0.8418 

1.2786 

14 

8.9415 

0.7981 

1.0385 

1.22C6 

14 

9.4488 

0.7842 

0.8595 

1.2756 

15 

8.9551 

0.7988 

1.0281 

1.2258 

15 

9.4535 

0.7828 

0.8765 

15725 

16 

8.9684 

0.7996 

n  10174 

n  1.2307 

16 

9.4582 

0.7813 

0.8926 

n  1.2693 

17 

8.9814 

0.8003 

1.0063 

1.2355 

17 

9.4627 

0.7798 

0.9081 

1.2659 

18 

8.9942 

0.8010 

0.9948 

1.2401 

18 

9.4672 

0.7783 

0.9228 

1.2624 

19 

9.0C67 

0.8016 

0  0827 

1.2446 

19 

9.4716 

0  7767 

0.9370 

1.2587 

20 

9.0189 

0.8023 

0.9703 

1.2438 

20 

9.4760 

0.7751 

0.9507 

1.2548 

21 

9.0308 

0.8029 

n  0.9574 

» 1.2529 

21 

9  4802 

0.7735 

0.9638 

n  1.2508 

22 

9.0426 

0.8035 

09439 

1.2568 

22 

9  4844 

0.7718 

0.9764 

1.2467 

23 

9.0541 

0.8041 

0.9298 

1.2606 

23 

9.4885 

0.7701 

0.9886 

1.2424 

24 

9.0655 

0.8046 

0.9152 

1.2642 

24 

9.4925 

07684 

1.0003 

li»79 

25 

9.0766 

0.8052 

0.9000 

1.2677 

25 

9.4965 

07667 

1.0115 

1.2333 

26 

9.0876 

0.8057 

n  0.8841 

n  12710 

26 

9.5004 

07649 

1.0225 

n  1.2284 

27 

9.0983 

0.8061 

0.8675 

1.2742 

27 

9.5042 

07631 

1.0329 

1.2234 

28 

9.1089 

0.8066 

0.8500 

1.2772 

28 

9.0O8O 

0  7613 

1.0431 

1.2182 

29 

9.1193 

0.8070 

0.8317 

1.2801 

29 

95117 

0.7594 

1.0529 

1.2129 

30 

9.1294 

0.8074 

0.8125 

1.2828 

30 

9.5153 

0.7576 

1.0623 

1.2073 

31 

9.1394 

0.8077 

n  0.7924 

n  1.2854 

31 

9.5189 

0.7557 

1.0714 

n  1.2016 

June  1 

9.1493 

0.8080 

07711 

1.2879 

Aug.l 

9.5224 

0.7538 

1.0802 

1.1956 

2 

9.1589 

0.8083 

07485 

1.2903 

2 

9.5258 

0  7519 

10888 

1.1894 

3 

9.1684 

0.8085 

0.7247 

1.2925 

3 

9.5292 

07499 

1.0970 

1.1830 

4 

9.1777 

0.8087 

0.6993 

1.2945 

4 

9.5325 

0.7480 

1.1050 

1.1764 

5 

9.1869 

0.8089 

n  0.6722 

n  1.2965 

5 

9.5357 

0.7460 

1.1127 

n  1.1696 

6 

9.1959 

0.8091 

0.6433 

1.2983 

6 

9.5389 

0.7441 

1.1202 

1.1625 

7 

9.2048 

0.8092 

0.6120 

1.3000 

7 

9.5421 

0.7421 

1.1274 

1.1552 

8 

9.2136 

0.8092 

0.J.783 

1.3016 

8 

9.5451 

0  7401 

1,1344 

1.1476 

9 

9.2221 

0.8092 

0.5416 

1.3030 

9 

9.5482 

0.7381 

1.1412 

1.1398 

10 

9.2306 

0.8092 

n  0.5013 

n  1.3043 

10 

9.5511 

0  7361 

1.1477 

n  1.1317 

11 

9.2389 

0.8091 

0.4568 

13055 

11 

9.5540 

0.7341 

11541 

11233 

12 

92471 

0.8090 

0.4072 

1.3065 

12 

9.5569 

0.7321 

1.1602 

11146 

13 

9.2551 

0.8089 

0.3510 

1.3075 

13 

9.5597 

0.7301 

11661 

11057 

14 

92630 

0.8087 

0.2862 

1.3083 

14 

9.5625 

0.7281 

1.1718 

1.0964 

15 

9.2708 

0.8085 

n  0.21 01 

n  1.3090 

15 

9.5652 

0.7261 

1.1773 

n  1.0868 

\^ 

9.2784 

0.8083 

0.1176 

1.3095 

16 

9.5679 

0.7241 

11827 

1.0768 

17 

9.2860 

0.8080 

9.9996 

1.3100 

17 

9.5705 

0.7221 

1.1878 

1.0664 

18 

9.2934 

0.8076 

9.8370 

1.3103 

18 

9.5731 

0.7201 

11928 

1.0557 

19 

9.3007 

0.8072 

n  9.5740 

1.3105 

19 

9.5756 

0.7181 

1.1976 

1.0446 

20 

9.3078 

0.8068 

n  8.7924 

n  1.3106 

20 

9.5781 

0.7161 

1.2023 

n  10331 

21 

9.3149 

0.8063 

y  9.3979 

1.3105 

21 

9.5805 

0.7141 

1.2067 

1.0211 

22 

9.3218 

0.8058 

9.7490 

1.3104 

22 

9.58L9 

0.7122 

12110 

1.0086 

23 

9.3287 

0.8053 

9.9415 

1.3101 

23 

9.5853 

0.7103 

1.2151 

0.9956 

24 

9.3354 

0.8047 

0.0741 

1.3097 

24 

9.5876 

0.7084 

1.2191 

0.9821 

25 

9.3420 

0.8040 

0.1752 

n  1.3092 

25 

9.5899 

0.7065 

1.2229 

n  0.9^1 

26 

9.3485 

0.8034 

0.2572 

1.3086 

16 

9.5921 

0.7046 

li2266 

0.9534 

27 

9.3549 

0.8026 

0.3259 

1.3078 

27 

9.5J)43 

0.7028 

1.2301 

0.93^ 

28 

9.3612 

0.8019 

0.3853 

1.3069 

28 

9.5965 

0.7010 

12334 

0.9222 

29 

9.3674 

0.8011 

0.4373 

1.3059 

29 

9.5986 

0.6992 

1.2366 

0.9054 

30 

9.3734 

0.8002 

0.4836 

n  13048 

30 

9.6007 

0.6975 

1.2397 

n0i«79 

] 

E  —      0". 

04 

31 

i      9.6028 

0.6957 

li2426 

n  0.8695 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1                                                                                                                                             , ..  _. 
1  LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  FIXED  STARS. 

{BesseVs  Jiotation.) 

Date. 
Sept.  1 

A. 

B. 

C. 

n. 

Date. 

A. 

B. 

€. 

B. 

9.6049 

0.6941 

1.2454 

n  0.8501 

Nov.  1 

9.7143 

0.6842 

1.1583 

1.1172 

2 

9.6C69 

0.6924 

1.2480 

0.8296 

2 

9.7163 

0.6852 

1.1519 

1.1262 

3 

9.6089 

0.6908 

1.2505 

0.8081 

3 

9.7184 

0.6863 

1.1452 

1.1348 

4 

9.6108 

0.6892 

1.2529 

0.7852 

4 

9.7205 

0.6874 

1.1382 

1.1432 

5 

9.6128 

0.6877 

1.2551 

0.7610 

5 

9.7226 

0.6885 

1.1311 

1.1513 

6 

9.6147 

0.6862 

1.2572 

n  0.7352 

6 

9.7247 

0.6895 

1.1236 

1.1591 

7 

9.6166 

0.6847 

1.2592 

0.7075 

7 

9.7268 

0.6906 

1.1159 

1.1663 

8 

9.6185 

0.6833 

1.2610 

0.6779 

8 

9.7290 

0.6917 

1.1079 

1.1738 

9 

9.6203 

0.6819 

1 .2627 

0.6459 

9 

9.7311 

0.6927 

1.0996 

1.1809 

10 

9.6221 

0.68C^ 

1.2643 

0.6112 

10 

9.7333 

0.6938 

1.0910 

1.1877 

11 

9.6239 

0.6794 

1.2657 

n  0.5733 

11 

9.7355 

0.6948 

1.0821 

1.1942 

12 

9.6257 

0.6781 

1.2670 

0.5317 

12 

9.7377 

0.6958 

1.0729 

1.2005 

13 

9.6275 

0.6770 

1.2682 

0.4856 

13 

9.7400 

0.6968 

1.C633 

1.2C66 

14 

9.6293 

0.6759 

1.2603 

0.4336 

14 

9.7422 

0.6978 

1.0534 

1.2125 

15 

9.6310 

0.6748 

1 .2702 

0.3746 

15 

9.7445 

0.6988 

1.0431 

1.2182 

16 

9.6327 

0.6738 

1.2710 

n  0.3058 

16 

9.7467 

0.6998 

1.0324 

li2236 

17 

9.6345 

0.6728 

1.2717 

0.2240 

17 

9.7490 

0.7007 

1.0213 

1.2289 

18 

9.6362 

0.6719 

1.2722 

0.1225 

18 

9.7513 

0.7016 

1.0097 

1.2340 

19 

9.6379 

0.6711 

1.2726 

9.9903 

19 

9.7536 

0.7025 

0.9977 

1.2389 

20 

9.6395 

0.6703 

1.2729 

9.7987 

20 

9.7559 

0.7034 

0.9853 

1.2436 

21 

9.6412 

0.6696 

1.2731 

n  9.4456 

21 

9.7582 

0.7042 

0.9723 

1.2481 

22 

9.6429 

0.6689 

1.2731 

p  8.8513 

22 

9.7605 

0.7050 

0.9587 

1.2524 

23 

9.6446 

0.6683 

1.2730 

9.6233 

23 

9.7628 

0.7058 

0.9446 

1.2566 

24 

9.6462 

0.6677 

1.2728 

9.8871 

24 

9.7652 

0.7065 

0.9298 

1.2606 

25 

9.6479 

0.6672 

1.2725 

0.0496 

25 

9.7675 

0.7072 

0.9145 

lii644 

26 

9.6496 

0.6668 

1.2720 

0.1676 

26 

9.7699 

0.7078 

0.8983 

1.2681 

27 

9.6512 

0.6664 

12714 

0.2603 

27 

9.7722 

0.7084 

0.8814 

L2716 

28 

9.6529 

0.6661 

1.2707 

0.3365 

28 

9.7746 

0.7090 

0.8637 

1.2749 

29 

9.6545 

0.6658 

1.2698 

0.4012 

29 

9.7770 

0.7095 

0.8450 

1.2781 

30 

9.6562 

0.6656 

1.2688 

0.4576 

30 

9.7794 

0.7100 

0.8254 

1.2811 

Oct.   1 

9.6578 

0.6655 

1.2677 

0.5072 

Dec.  1 

9.7817 

0.7105 

0.8048 

1.2839 

2 

9.6595 

0.6654 

1.2665 

0.5517 

2 

9.7841 

0.7109 

0.7828 

1.2866 

3 

9.6612 

0.6654 

1.2651 

0.5920 

3 

9.7865 

0.7113 

0.7597 

1.2891 

4 

9.6629 

0.6654 

1.2635 

0.6287 

4 

9.7889 

0.7116 

0?7350 

1.2916 

5 

9.6645 

0.6655 

1.2619 

0.6625 

5 

9.7913 

0.7118 

0.7088 

liJ938 

6 

9.6662 

0.6656 

1.2691 

0.6937 

6 

9.7936 

0.7120 

0.6806 

1.2959 

7 

9.6679 

0.6658 

1.2582 

0.7228 

7 

9.7960 

0.7122 

0.6503 

1.2979 

8 

9.6696 

0.6661 

1.2561 

0.7499 

8 

9.7984 

0.7123 

0.6177 

1.2997 

9 

9.6713 

0.6664 

1.2539 

0.7753 

9 

9.8007 

0.7123 

0.5823 

1.3014 

10 

9.6730 

0.6668 

1.2515 

0.7992 

10 

9.8031 

0.7123 

0.5435 

1.3029 

11 

9.6748 

0.6672 

1.2490 

0.8218 

11 

9.8055 

0.7123 

0.5007 

1.3043 

12 

9.6765 

0  6676 

1.2464 

0.8431 

12 

9.8078 

0.7122 

0.4530 

1.3056 

13 

9.6783 

0.6681 

1.2436 

0.8633 

13 

9.8102 

0.7120 

0.3993 

1.3C67 

14 

9.6800 

0.6687 

1.24C6 

0.8825 

14 

9.8126 

0.7118 

0.3381 

1.3077 

15 

9.6818 

0.6693 

1.2375 

0.9007 

15 

9.8149 

0.7115 

0.2662 

1.3085 

16 

9.6836 

0.6699 

1.2343 

0.9181 

16 

9.8172 

0.7112 

0.1801 

1.3092 

17 

9.6854 

0.67C6 

1.2309 

0.9347 

17 

9.8195 

0.7108 

0.0726 

1.3097 

18 

9.6872 

0.6713 

1.2273 

0.9505 

18 

9.8218 

0.7103 

9.9294 

1.3102 

19 

9.6890 

0.6720 

1.2235 

0.C657 

19 

9.8241 

0.7098 

9.7135 

1.3104 

20 

9.6909 

0.6728 

liJlS6 

0.9803 

20 

9.8264 

0.7092 

9.2625 

1.3106 

21 

9.6927 

0.6736 

1.2155 

0.9<)43 

21 

9.8287 

0.7086 

n  9.1761 

1.3106 

22 

9.6946 

0.6744 

1.2113 

1.0076 

22 

9.8310 

0.7079 

9.6849 

1.3104 

23 

9.6965 

0.6753 

1.2069 

l.(;205 

23 

9.8332 

0.7071 

9.9117 

1.3102 

24 

9.6984 

0.6762 

1.2023 

1.0329 

24 

9.8355 

0.7063 

0.0603 

1.3098 

25 

9.7003 

0.6771 

1.1975 

1.C449 

25 

9.8377 

0.7054 

0.1709 

1.3092 

1           26 

9.7023 

0.6781 

1.1925 

1.0564 

26 

9.8399 

0.7045 

n  0.2589 

1.3085 

1           27 

9.7042 

06791 

1.1873 

1.C674 

27 

9.8421 

0.7035 

0.3318 

1.3077 

23 

9.7C62 

a.6801 

1.1819 

1.0781 

28 

9.8443 

0.7024 

0.3943 

1.3C68 

29 

9.7082 

0.6811 

1.1764 

1.0885 

29 

9.8465 

0.7013 

0.4484 

1.3057 

30 

9.7102 

0.6821 

1.1706 

1.0984 

30 

9.8486 

0.7001 

0.4967 

1.3044 

31 

9.7122 

0.6831 

1.1646 

1.1080 

31 

9.a508 

0.6988 

n  0.5400 

1.3031 

I 

] 

E  —      0". 

04 

32 

9.8529 

0.6975 

n  0.5791 

1.3015 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

• 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS.    1 

1869. 

Jan.  1 

r. 

/ 

l^ogg. 

O. 

Logh. 

1 

H. 

Log  /. 

i. 

/ 

^"  ■ 

O. 

H. 

0.0052 

—  9^93 

0.9346 

O   / 

120  2 

1.3091 

349°  2 

n  0.2256 

— 1.'68 

—0.662 

h     m 
8  0.1 

*"  h  m 

)|3  16.1 

2 

.0080 

9.77 

.9323 

119  42 

.3088 

348  6 

.26C6 

1.82 

.651 

7  58.8 

93  12.4 

3 

.0107 

9.62 

.9300 

119  21!   .30861 

347  9 

.2930 

1.96 

.641 

7  57.4 

23  8.6 

4 

.0134 

9.46 

.9276 

119  0 

.3083 

346  13 

.3230 

2.10 

.631 

7  56.0 

23  4.9 

5 

.0162 

9.31 

.9252 

118  40 

.3080 

345  16 

.3509 

2.24 

.621 

7  54.7 

23  1.1 

6 

.0189 

—  9.16 

0.9228 

118  19 

1.3076 

344  19 

n  0.3769 

—2.38 

—0.611 

7  53.3 

22  5T.3 

7 

.0216 

9.01 

.9204 

117  59 

.3073 

343  22 

.4013 

2.52 

.691 

7  51.9 

22  53.^ 

8 

.0244 

8.85 

.9180 

117  38 

.3069 

342  25 

.4244 

2.66 

.590 

7  50.5 

22  49.T 

9 

.0271 

8.70 

.9156 

117  17 

.3C65 

341  28 

.4461 

2.79 

.580 

7  49.1 

22  45.8 

10 

.0299 

8.56 

.9131 

116  57 

.3C61 

340  31 

.4667 

2.93 

.571 

7  47.8 

22  42.1 

11 

.0326 

—  8.41 

0.9107 

116  36 

1.3057 

339  33 

n  0.4863 

— 3.C6 

—0.561 

7  46.4 

22  38.2 

12 

.0353 

8.26 

.9082 

116  16 

.3052 

338  36 

.5047 

3.20 

.551 

7  45.1 

22  34.4 

13 

.0381 

8.12 

.9057 

115  56 

.3048 

337  38 

.5224 

3.33 

.541 

7  43.7 

22  30.5 

14 

.0408 

7.97 

.9032 

115  35 

.3043 

336  41 

.5392 

3.46 

.531 

7  42.3 

22  26.7 

15 

.0436 

7.83 

.9007 

115  15 

.3038 

335  43 

.5552 

3.59 

.522 

7  41.0 

22  2^J9 

16 

.0463 

—  7.69 

0.8982 

114  55 

1.3033 

334  45 

n  0.5705 

—3.72 

—0:513 

7  39.7 

22  19.0 

17 

.0490 

7.54 

.8957 

114  34 

.3028 

3:«  47 

.5853 

3.85 

.503 

7  38.3 

22  15.1 

18 

.0518 

7.40 

.8932 

114  14 

.3022 

332  49 

.5993 

3.98 

.493 

7  36.9 

22  11.3 

19 

.0545 

7.26 

.8906 

113  54 

.3017 

331  51 

.6129 

4.10 

.484 

7  35.6 

22  7.4 

20 

.0572 

7.13 

.8881 

113  34 

.3011 

330  52 

.6258 

4.23 

.475 

7  34.3 

22  3.5 

21 

.0600 

-  6.99 

0.8856 

113  14 

1.30C6 

329  54  n  0.63831 

—4.35 

—0.466 

7  32.9 

21  59.6 

22 

.0627 

6.86 

.8830 

112  54 

.3000 

328  55 

.6502 

4.47 

.457 

7  31.6 

21  55.7 

23 

.0655 

6.73 

.8805 

112  34 

.2994 

327  56 

.6617 

4.59 

.449 

7  30.3 

21  51.7 

24 

.0682 

6.59 

.8779 

112  14 

.2988 

326  57 

.6728 

4.71 

.440 

7  28.9 

21  47.8 

25 

.0709 

6.46 

.8754 

111  54 

.2982 

325  58 

.6835 

4.82 

.431 

7  27.6 

21  43.9 

^ 

.0737 

—  6.33 

0.8728 

111  34 

1.2976 

324  58  n  0.69371 

—4.94 

—0.422 

7  26.3 

21  39.9 

27 

.0764 

6.21 

.8703 

111  15 

.2969 

323  59 

.7036 

5.05 

.414 

7  25.0 

21  35.9 

28 

.0791 

6.08 

.8678 

110  55 

.2963 

322  59 

.7131 

5.16 

.405 

7  23.7 

21  31.9 

29 

.0819 

5.96 

.8652 

110  36 

.2956 

322  0 

.7223 

5.28 

.397 

7  22.4 

21  28.0 

30 

.0846 

5.83 

.8627 

110  16 

.2950 

321  0 

.7312 

5.39 

.389 

7  21.1 

21  24.0 

31 

.0874 

—  5.71 

0.8602 

109  57 

1.2943 

320  0 

n  0.7398 

—5.49 

—0.381 

7  19.8 

21  20.0 

Feb.  1 

.0901 

5.59 

.8577 

109  37 

.2937 

319  0 

.7481 

5.60 

.373 

7  18.5 

21  16.0 

2 

.0928 

5.47 

.^352 

109  18 

.2930 

318  0 

.7560 

5.70 

.365 

7  17.2 

21  12.0 

3 

.0956 

5.36 

.8527 

108  59 

.2923 

316  59 

.7637 

5.80 

.357 

7  15.9 

21  7.9 

4 

.0983 

5.24 

.8502 

108  40 

.2917 

315  58 

.7711 

5.90 

.349 

7  14.7 

21  3.9 

5 

.1010 

—  5.12 

0.8477 

108  21 

1.2910 

314  57  n  0.77831 

—6.00 

—0.341 

7  13.4 

20  59.8 

.  6 

.1038 

5.01 

.8453 

108  2 

.2903 

313  56 

.7852 

6.10 

.334 

7  12.1 

20  55.7 

7 

.1065 

4.90 

.8429 

107  43 

.2897 

312  55 

.7918 

6.19 

.327 

7  10.9 

20  51.6 

6 

.1093 

4.79 

.8404 

107  24 

.2890 

311  53 

.7983 

6.28 

.319 

7  9.6 

20  47.5 

9 

.1120 

4.68 

.8381 

107  5 

.2884 

310  52 

.8044 

6.37 

.312 

7  8.3 

20  43.4 

10 

.1147 

—  4.57 

0.8357 

106  47 

1.2877 

309  50 

n  0.8104 

-6.46 

—0.305 

7  7.1 

20  39.3 

11 

.1175 

4.47 

.8333 

106  28 

.2871 

308  48 

.8162 

6.55 

.298 

7  5.9 

20  35.2 

12 

.1202 

4.36 

.8310 

106  10 

.2864 

307  46 

.8217 

6.63 

.291 

7  4.7 

20  31.1 

13 

.1230 

4.26 

.8287 

105  51 

.2858 

306  44 

.8271 

6.71 

.284 

7  3.4 

20  26.9 

14 

.1257 

4.16 

.8264 

105  33 

.2852 

305  42 

.8322 

6.80 

.277 

7  2J2 

20  22.8 

15 

.1284 

—  4.06 

0.8242 

105  14 

1.2846 

304  39 

«  0.8372 

—6.87 

—0.271 

7    0.9 

20  18.6 

16 

.1312 

3.96 

.8220 

104  56 

.2839 

303  36 

.8419 

6.95 

.264 

6  59.7 

20  14.4 

17 

.1339 

3.86 

.8198 

104  37 

.2833 

302  33 

.8465 

7.02 

.257 

6  58.5 

20  10.2 

18 

.1366 

3.77 

.8176 

104  19 

.2827 

301  30 

.a509 

7.09 

.251 

6  57.3 

20  6.0 

19 

.1394 

3.67 

.8155 

104  1 

.2821 

300  27 

.8551 

7.16 

.245 

6  56.1 

20  1.8 

20 

.1421 

—  3.58 

0.8134 

103  43 

1.2816 

299  24 

n  0.8591 

—7.23 

—0.239 

6  54.9 

19  57.6 

21 

.1449 

348 

.8114 

103  25 

.2810 

298  21 

.8629 

7.29 

.232 

6  53,7 

19  53.4 

22 

.1476 

3.39 

.8093 

103  7 

.2805 

297  17 

.8666 

7.35 

.226 

6  52.5 

19  49.1 

23 

.1503 

3.30 

.8074 

102  49 

.2800 

296  14 

.8701 

7.41 

.220 

6  51.3 

19  44.9 

24 

.1531 

3.21 

.8054 

102  31 

.2794 

295  10 

.8735 

7.47 

.214 

6  50.1 

19  40.7 

25 

.1558 

—  3  12 

0.8035 

102  13 

1.2789 

294  6 

n  0.8767 

—7.53 

—0.208 

6  48.9 

19  36.4 

26 

.1585 

3.04 

.8017 

101  55 

.2785 

293  2 

.8798 

7.58 

.203 

6  47.7 

19  32.1 

27 

.1613 

2.G5 

.7999 

101  37 

.2780 

291  58 

.8827 

7.63 

.197 

6  46.5 

19  27-9 

28 

.1640 

286 

.7981 

101  19 

.2775 

290  54 

.8854 

7.68 

.191 

6  45.3 

19  23.6 

29 

0.1668 

—  2.78 

0.7964 

101  1 

12771 

289  49 

n  0.8880 

—7.75 

—0.185 

6  44.1 

19  19.3 

/=46".oe 

!19  A  -f  E. 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS 

1B69. 
Mar.  1 

r. 

/ 

Logg. 

1    , 
O.  .  Log  h. 

n. 

Log  L 

—7.73 

/ 

O. 

H. 

0.1663 

—  2.78 

0.7964 

lof  i 

1.2771 

289°  49 

»  0.8880 

— d'.185 

h  m 
6  44.1 

b  m 
19  19.3 

2 

.161)5 

2.70 

.7947 

100  43 

.2767 

288  45 

.8904 

7.77 

.180 

6  42.9 

19  15.0 

3 

.1722 

2.62 

.7931 

100  25 

.2763 

287  40 

.8927 

7.81 

.175 

6  41.7 

19  10.7 

4 

.1750 

2.53 

.7915 

100  7 

.2760 

286  36 

.8948 

7.85 

.169 

6  40.5 

19  6.4 

5 

.1777 

2.45 

.7900 

99  49 

.2756 

285  31 

.8968 

7.88 

.163 

6  39.3 

19  2.1 

6 

.1804 

—  2.37 

0.7885 

99  32 

1.2753 

284  26 

n  0.8987 

— 7.92:  —0.158 

6  38.1 

18  57.8 

7 

.1832 

2,29 

.7871 

99  14 

.2750 

283  22 

.9004 

7.95 

.153 

6  36.9 

18  53.5 

8 

.1859 

2.21 

.7857 

98  56 

.2747 

282  17 

.9020 

7.98 

.147 

6  35.7 

18  49.1 

9 

.1887 

2.13 

.7844 

98  38 

.2744 

281  12 

.9035 

8.01 

.142 

6  34.5 

18  44.8 

10 

.1914 

2.05 

.7831 

98  20 

i2742 

280  7 

.9048 

8.03 

.137 

6  33.3 

18  40.5 

11 

.1941 

—  1.98 

0.7819 

98  2 

1.2740 

279  2 

n  0.9059 

—8.05 

—0.132 

6  32.1 

18  36.1 

12 

.1969 

1.90 

.7807 

97  44 

.2738 

277  57 

.9070 

8.07 

.127 

6  30.9 

18  31.8 

13 

.19fi6 

1.82 

.7796 

97  25 

.2736 

276  52 

.9079 

8.09 

.121 

6  29.7 

18  27.5 

14 

.2024 

1.74 

.7786 

97  7 

.2735 

275  47 

.9087 

8.10 

.116 

6  28.5 

18  23.1 

15 

J2051 

1.67 

.7776 

96  49 

.2733 

274  42 

.9093 

8.12 

.112 

6  27.3 

18  18.8 

16 

'  .2078 

—  1.59 

0.7767 

96  30 

1.2732 

273  37 

n  0.9098 

—8.12 

—0.106 

6  26.0 

18  14.5 

17 

.21 C6 

1.52 

.7758 

96  12 

.2732 

272  32 

.9101 

8.13 

.101 

6  24.8 

18  10.1 

18 

.2133 

1.44 

.7750 

95  54 

.2731 

271  27 

.9104 

8.14 

.096 

6  23.6 

18  5.8 

19 

.2160 

1.36 

.7743 

95  35 

.2731 

270  22 

.9105 

8.14 

.091 

6  22.3 

18  1.5 

20 

.2188 

1.29 

.7736 

95  16 

.2731 

269  17 

.9105 

8.14 

.086 

6  21.1 

17  57.2 

21 

.2215 

—  1.21 

0.7730 

94  57 

1.2732 

268  13 

»  0.9103 

—8.13 

—0.081 

6  19.8 

17  52.9 

22 

.2243 

1.14 

.7724 

94  38 

.2732 

267  8 

.9101 

8.13 

.076 

6  18.5 

17  48.5 

23 

.2270 

1.06 

.7719 

94  19 

.2733 

266  3 

.9097 

8.12 

.071 

6  17.3 

17  44.2 

24 

i2297 

0.98 

.7715 

94  0 

.2734 

264  59 

.9091 

8.11 

.066 

6  16.0 

17  39.9 

25 

.2325 

0.91 

.7711 

93  40 

.2735 

263  54 

.9064 

8.10 

.061 

6  14.7 

17  35.6 

26 

.2352 

—  0.83 

0.7707 

93  21 

1.2737 

262  50 

»  0.9076 

—8.08 

—0.055 

6  13.4 

17  31.3 

27 

.2379 

0.75 

.7705 

93  2 

i2738 

261  45 

.9067 

8.07 

.050 

6  12.1 

17  27.0 

28 

5407 

0.68 

.7703 

92  42 

.2740 

260  41 

.9057 

8.05 

.045 

6  10.8 

17  22.7 

29 

.2434 

0.60 

.7701 

92  22 

iJ742 

259  36 

.9045 

8.02 

.040 

6  9.5 

17  18.4 

30 

.2462 

0.52 

.7700 

92  2 

.2745 

258  32 

.9032 

8.00 

.035 

6  8.1 

17  14.1 

31 

.2489 

—  0.44 

0.7700 

91  42 

1.2747 

257  28 

n  0.9017 

—7.98 

—0.029 

6  6.8 

17  9.9 

Apr.  1 

.2516 

0.36 

.7700 

91  22 

.2750 

256  24 

.9001 

7.94 

.024 

6  5.5 

17  5.6 

2 

.2544 

0.28 

.7701 

91  2 

.2753 

255  20 

.8984 

7.92 

.019 

6  4.1 

17  1.3 

3 

.2571 

0.20 

.7702 

90  41 

.2757 

254  17 

.8966 

7.88 

.013 

6  2.7 

16  57.1 

4 

.2598 

0.12 

.7704 

90  21 

.2760 

253  13 

.8945 

7.84 

.008 

6  1.4 

16  52.9 

5 

.2626 

—  0.04 

0.7707 

90  0 

1.2764 

252  10 

n  0.8924 

—7.80 

—0.003 

6  0.0 

16  48.7 

6 

J2653 

-f  0.05 

.7710 

89  39 

.2763 

251  6 

.8901 

7.76 

+0.003 

5  58.6 

16  44.4 

7 

.2631 

0J3 

.7713 

89  18 

iJ772 

250  3 

.8877 

7.72 

.009 

5  57.2 

16  40.2 

8 

.2708 

0.22 

.7718 

88  57 

.2776 

249  0 

.8852 

7.68 

.015 

5  55.8 

16  36.0 

9 

J3735 

0.30 

.7722 

88  35 

.2781 

247  58 

.8825 

7.63 

.020 

5  54.3 

16  31.9 

10 

.2763 

+  0.39 

0.7727 

88  14 

1.2785 

246  55 

»  0.8797 

—7.58 

+0.026 

5  52.9 

16  27.7 

11 

.2790 

0.47 

.7733 

87  52 

.2789 

245  53 

.8767 

7.53 

.031 

5  51.5 

16  23.5 

12 

.2818 

0.56 

.7739 

87  30 

.2794 

244  51 

.8736 

7.48 

.037 

5  50.0 

16  19.4 

13 

.2845 

0.65 

.7746 

87  7 

.2799 

243  49 

.8703 

7.42 

.043 

5  48.5 

16  15.3 

14 

.2872 

0.74 

.7753 

86  45 

.2804 

242  47 

.8669 

7.36 

.049 

5  47.0 

16  11.1 

15 

.2900 

-f  0.83 

0.7761 

86  22 

1.2810 

241  45 

n  0.8633 

—7.30 

+0.055 

5  45.5 

16  7.0 

16 

.2927 

0.92 

.7769 

86  0 

.2815 

240  43 

.8596 

7.24 

.061 

5  44.0 

16  2.9 

17 

.2954 

1.01 

.7778 

85  37 

.2821 

239  42 

.8557 

7.18 

.067 

5  42.5 

15  58.8 

18 

.2982 

1.11 

.7787 

85  14 

.2826 

238  41 

.8516 

7.11 

.074 

5  40.9 

15  54.7 

19 

.3009 

1.20 

.7796 

84  51 

.2832 

237  40 

.8474 

7.04 

.080 

5  39.4 

15  50.7 

20 

.3037 

+  1.30 

0.78C6 

84  28 

1.2838 

236  39 

n  0.8430 

—6.97 

+0.087 

5  37.9 

15  46.6 

21 

.3064 

1.40 

.7816 

84  5 

.2844 

235  38 

.8385 

6.89 

.093 

5  36.3 

15  42.6 

22 

.3091 

1.49 

.7827 

83  41 

.2850 

234  38 

.8338 

6.82 

.099 

5  34.7 

15  38.5 

23 

.3119 

1.59 

.7838 

83  17 

.2856 

233  38 

.8289 

6.74 

.106 

5  33.1 

15  34.5 

24 

.3146 

1.70 

.7850 

82  53 

.2862 

232  38 

.8238 

6.66 

.113 

5  31.5 

15  30.5 

25 

.3173 

-f  1.80 

0.7862 

82  29 

1.2868 

231  38'n  0.8185 

—6.58 

+0.120 

5  29.9 

15  26.5 

26 

.3201 

1.90 

.7874 

82  5 

.2874 

230  38 

.8131 

6.50 

.127 

5  28.3 

15  22.6 

27 

.3228 

2.01 

.7887 

81  41 

.2880 

229  39 

.8075 

6.42 

.134 

5  26.7 

15  18.6 

28 

.3256 

2.11 

.7900 

81  16 

.2887 

228  40 

.8016 

6.33 

.141 

5  25.1 

15  14.7 

29 

.3283 

2.22 

.7913 

80  51 

.2893 

227  41 

.7956 

6.25 

.148 

5  23.4 

15  10.7  : 

30 

.3310 

+  2.33 

0.7926 

80  26 

1.2899 

226  42  n  0.7893 

—6.16;  -f  0.155 

5  21.7 

15  6.8  ■ 

31 

0.3338 

4-  2.44 

0.7940 

80  1 

1.2iH)6i  225  43'n  0.7829 

6.07i  +0.163 

5  20.1 

15  2.9 

L 
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FIXED  STARS,  1869. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION 

OF  THE  FIXED  STARS. 

1869. 

May  1 

r. 

/ 

0.7940 

O. 

Log  h. 

1 

22r°  43: 

Log  i 

i. 

/ 

0. 

H. 

0.3338 

+  244 

O    / 

80  1 

1.2906 

n  0.7829 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS.   j 
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31  42 

1.2784 

112  57 

0.8800 

+7.59 

+1.229 

2  6.8 

7  31.8 

33 
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FIXED  STARS,  1869. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

i 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  81 

rARS. 

1869. 

Sept.  1 

r. 

0.6705 

/ 

Logg-. 

O. 

Log  A. 

H. 

Log  I, 

*•     J- 

+7'64  +L235 



h  m 
2  59 

+18.52 

0.9762 

O    / 

31  29 

1.2780 

O    1 

111  56 

0.8828 

h  m 
7  27.7 

2 

.6733 

18.60 

.9772 

31  16 

.2775 

110  54 

.8854 

7.68 

.240 

2  51 

7  23.6 

3 

.6760 

18.69 

.9783 

31  3 

.2771 

109  51 

.8879 

7.73 

.246 

2  4.2 

7  19.4 

4 

.6787 

18.77 

.9793 

30  51 

.2767 

108  49 

.8903 

7.77 

.251 

2  3.4 

7  15.3 

5 

.6815 

18.86 

.9803 

30  39 

.2763 

107  47 

.8f)25 

7.81 

.257 

2  2.6 

7  11.1 

6 

.6842 

+18.94 

0.9814 

30  27 

1.2760 

106  44 

0.8946 

+7.84 

+  1.263 

2  1.8 

7  6.9 

7 

.6870 

19.02 

.9824 

30  15 

.2756 

105  41 

.8966 

7.88 

.268 

2  1.0 

7  2,7 

8 

.6897 

19.11 

.9834 

30  4 

.2753 

104  38 

.8984 

7.91 

.274 

2  0.3 

6  58.5 

9 

.6924 

19.19 

.9845 

29  53 

.2750 

103  35 

.9001 

7.94 

.279 

1  59.5 

6  54.3 

10 

.6952 

19.27 

.9855 

29  42 

.2747 

102  32 

.9017 

7.97 

.285 

1  58.8 

6  50.1 

11 

.6979 

+19.35 

0.9866 

29  32 

1.2745 

101  29 

0.9031 

+8.00 

+1.290 

1  58.1 

6  45.9 

12 

.7007 

19.43 

.9877 

29  22 

.2743 

100  26 

.9044 

8.02 

.295 

1  57.5 

6  41.7 

13 

.7034 

19.51 

.9887 

29  12 

.2740 

99  22 

.9056 

8.05 

.301 

1  56.8 

6  37.5  j 

14 

.7061 

19.59 

.9898 

29  2 

.2738 

98  18 

.iK)67 

8.07 

.306 

1  66.1 

6  33.2  , 

15 

.7089 

19.66 

.9909 

28  53 

.2737 

97  15 

.9076 

8.08 

.311 

1  55.5 

6  29.0 

16 

.7116 

+19.74 

0.9920 

28  44 

1.2735 

96  11 

0.9064 

+8.10 

+1 .316 

1  54.9 

6  24.7 

17 

.7143 

19.82 

.9931 

28  35 

.2734 

95  7 

.9091 

8.11 

.321 

1  54.3 

6  20.5 

18 

.7171 

19.90 

.9942 

28  26 

.2733 

94  3 

.9096 

8.12 

.327 

1  53.7 

6  16J2 

19 

.7198 

19.98 

.9953 

28  17 

.2732 

92  59 

.9100 

8.13 

.332 

1  53.1 

6  11.9 

20 

.7226 

20.06 

.9965 

28  9 

.2732 

91  55 

.9103 

8.13 

.337 

1  526 

6  7.7 

21 

.7253 

+20.13 

0.9976 

28  1 

1.2731 

90  51 

0.9105 

+8.14 

+1.342 

1  52.1 

6  3.4 

22 

.7280 

20.21 

.9988 

27  53 

.2731 

89  47 

.9105 

8.14 

.347 

1  51.5 

5  59.1 

23 

.7308 

20.29 

0.9999 

27  46 

.2731 

88  43 

.9104 

8.13 

.353 

1  51.0 

5  54.9 

24 

.73.35 

20.37 

1.0011 

27  39 

.2732 

87  39 

.9102 

8.13 

.358 

1  506 

5  50.6 

25 

.7362 

20.45 

.0023 

27  32 

.2733 

86  35 

.9099 

8.13 

.363 

1  50.1 

5  46.3 

26 

.7390 

+20.52 

1.0035 

27  26 

1.2733 

85  30 

0.9094 

+8.12 

+1.368 

1  49.7 

5  42.0 

27 

.7417 

20.60 

.0048 

27  19 

.2735 

84  26 

.9088 

8.11 

.373 

1  49.3 

5  37.7 

28 

.7445 

20.68 

.0060 

27  12 

.2736 

83  22 

.9081 

8.09 

.379 

1  48.8 

5  33.5 

29 

.7472 

20.76 

.0073 

27  6 

.2738 

82  18 

.9072 

8.08 

.384 

1  48.4 

5  29J4 

30 

.7499 

20.84 

.0086 

27  0 

.2739 

81  13 

.906^ 

8.06 

.389 

1  48.0 

5  24.9 

Oct.  1 

.7527 

+20.92 

1.0098 

26  54 

1.2742 

80  9 

0.9051 

+8.04 

+1.395 

1  47.6 

5  20.6 

2 

.7554 

21.00 

.0111 

26  49 

.2744 

79  5 

.9039 

8.02 

.400 

1  47.3 

5  16.3 

3 

.7581 

21.08 

.0125 

26  43 

.2746 

78  1 

.9025 

7.99 

.405 

1  46.9 

5  12.1 

4 

.7609 

21.16 

.0138 

26  38 

.2749 

76  57 

.9009 

7.96 

.411 

1  46.5 

5  7.8 

5 

.7636 

21.24 

.0152 

26  33 

.2752 

75  53 

.8993 

7.93 

.416 

1  46.2 

5  3.5 

6 

.7664 

+21.33 

1.0165 

26  28 

1.2755 

74  49 

0.8975 

+7.90 

+1.422 

1  45.9 

4  59.3 

7 

.7691 

21.41 

.0179 

26  24 

.27.59 

73  46 

.8955 

7.86 

.427 

1  456 

4  55.1 

8 

.7718 

21.49 

.0194 

26  19 

.2763 

72  41 

.89'i5 

7.82 

.433 

1  45.3 

4  50.7 

9 

.7746 

21.58 

.0208 

26  15 

.2766 

71  37 

.8913 

7.78 

.439 

1  45.0 

4  46.5 

10 

.7773 

21.66 

.0223 

26  10 

.2770 

70  34 

.8889 

7.74 

.444 

1  44.7 

4  42.3 

11 

.7801 

+21.75 

1.0237 

26  6 

1 .2774 

69  30 

0.8864 

+7.70 

+1 .450 

1  44.4 

4  38.0 

12 

.7828 

21.84 

.0252 

26  2 

.2779 

68  27 

.8838 

7.65 

.456 

1  44.1 

4  33.8 

13 

.7855 

21.93 

.0267 

25  58 

.2783 

67  23 

.8810 

7.60 

.462 

1  43.9 

4  29.5 

14 

.7883 

22.02 

.0282 

25  54 

.2788 

66  20 

.8780 

7.55 

.468 

1  43.6 

4  25.3 

15 

.7910 

22.11 

.0298 

25  50 

.2793 

65  17 

.8749 

7.50 

.474 

1  43.3 

4  21.1 

16 

.7937 

+22.20 

1.0314 

25  47 

1.2798 

64  14 

0.8717 

+7.44 

+1.480 

1  43.1 

4  169 

17 

.7965 

22.29 

.0330 

25  43 

.2803 

63  11 

.8683 

7.38 

.486 

1  42.9 

4  12.7 

18 

.7992 

22.38 

.0346 

25  40 

.2808 

62  8 

.8647 

7.33 

.492 

1  42.7 

4  8.5 

19 

.8020 

22.48 

.0362 

25  37 

.2813 

61  5 

.8609 

7.26 

.499 

1  42.5 

4  4.3 

20 

.8047 

22.57 

.0378 

25  33 

.2819 

60  3 

.8570 

7.19 

.505 

1  42.2 

4  0J2 

21 

.8074 

+22.67 

1.0395 

25  30 

12825 

59  0 

0.852i) 

+7.13 

+1.511 

1  42.0 

3  56.0 

22 

.8102 

22.77 

.0412 

25  27 

.2830 

57  58 

.8487 

7.06 

.518 

1  41  8 

3  51.9 

23 

.8129 

22.87 

.0429 

25  24 

.2836 

56  56 

.8443 

6.99 

.525 

1  41.6 

3  47.7 

24 

.8156 

22.97 

.0446 

25  21 

.2842 

55  54 

.8397 

6.91 

.531 

1  41.4 

3  43.6 

25 

.8184 

23.07 

.0463 

25  18 

.2848 

54  52 

.8348 

6.84 

.538 

1  41.2 

3  39.5  j 

26 

.8211 

+23.17 

1.0481 

25  15 

1.2854 

53  50 

0.8299 

+6.76 

+1.545 

1  41  0 

3  35.4  j 

27 

.8239 

23.28 

.0499 

25  12 

.2861 

52  49 

.8247 

6.68 

.552 

1  40.8 

1  3  31.3 

28 

.8266 

23.38 

.0517 

25  9 

.2867 

51  47 

.8193 

6  60 

.559 

1  40.6 

3  27.2 

29 

.8293 

23.49 

.0535 

25  6 

,2873 

50  46 

.8137 

651 

.566 

1  4'».4 

3  231 

30 

.8321 

23.60 

.0553 

25  3 

.2880 

49  44 

.8080 

6.43 

.573 

1  40.2 

3  19.0 

31 

.8348 

+23.71 

1.0572 

25  0 

12886 

48  43 

0.8020 

+6.34 

+1.581 

1  4».0 

3  14  9 

32 

0.8375 

+23.82 

1.0591) 

24  57 

1.2893 

47  42 

0.7957 

+6.25 

+1.588 

1  398 

3  10.8 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

CONSTANTS  FOR  FACILITATING  THE  REDUCTION  OF  THE  FIXED  STARS. 

1869. 

T. 
0.8375 

/ 

Logg-. 

O. 

Log  h. 

H. 

Log  i. 

i. 

/ 

0. 

H. 

Nov.} 

+23"82 

1.0590 

0    / 

24  57 

1.2893 

0  / 
47  42 

0.7957 

+6.'25 

+L588 

h  m 

1  39.8 

h  m 
3  10.8 

2 

.8403 

23.94 

.0609 

24  54 

.2809 

46  42 

j   .7893 

6.16 

.596 

1  39.6 

3  6.8 

3 

.8430 

24.05 

.0628 

24  51 

.29C6 

45  41 

.7826 

6.C6 

.603 

1  39.4 

3  2.7 

4 

.8458 

24.17 

.0647 

24  48 

iK)12 

44  41 

.7756 

5.97 

.611 

1  39.2 

2  58.7 

5 

.8485 

24.28 

.0666 

24  45 

.2919 

43  40 

.7685 

5.87 

.619 

1  39.0 

2  54.7 

6 

.8512 

-1-24.40 

1.0686 

24  42 

1.2926 

42  40 

0.7610 

+5.77 

+1.627 

1  38.8 

2  50.7 

7 

.8540 

24.52 

.0705 

24  38 

.2932 

41  40 

.7533 

5.67 

.635 

1  38.5 

2  46.7 

8 

.8567 

24.65 

.0725 

24  35 

.2939 

40  40 

.7453 

5.56 

.643 

1  38.3 

2  42.7 

9 

.8594 

24.77 

.0745 

24  32 

.2945 

39  40 

.7370 

5.46 

.651 

1  38.1 

2  38.7 

10 

.8622 

24.89 

.0764 

24  28 

.2952 

38  41 

.7284 

5.35 

.659 

1  37.9 

2  34.7 

11 

.8649 

+25.02 

1.0784 

24  25 

1.2958 

37  41 

0.7195 

+5.24 

+1.668 

1  37.7 

2  30.8 

12 

.8677 

25.15 

.0805 

24  21 

i»65 

36  42 

.7103 

5.13 

.677 

1  37.4 

2  26.8 

13 

.8704 

25.28 

.0825 

24  18 

.2971 

35  43 

.7007 

5.02 

.685 

1  37.2 

2  22.9 

14 

.8731 

25.41 

.0845 

24  14 

.2977 

34  44 

.6i)08 

4.91 

.694 

1  36.9 

2  18.9 

15 

.8759 

25.54 

.0865 

24  11 

.2983 

33  45 

.6805 

4.79 

.703 

1  36.7 

2  15.0 

16 

.8786 

+25.67 

1.0886 

24  7 

liJ989 

32  46 

0.6698 

+4.67 

+1.712 

1  36.5 

2  11.1 

17 

.8814 

25.81 

.0907 

24  3 

.2995 

31  48 

.6587 

4.56 

.721 

1  36.2 

2  7.2 

18 

.8841 

25.95 

.0927 

23  59 

.3001 

30  49 

.6471 

4.44 

.730 

1  35.9 

2  3.3 

19 

.8868 

26.08 

.0948 

23  54 

.3007 

29  51 

.6351 

4.32 

.739 

1  35.6 

1  59.4 

20 

.8896 

-26.22 

.0968 

23  50 

.3012 

28  53 

.6226 

4.19 

.748 

1  35.3 

1  55.5 

21 

.8923 

+26.36 

1.0989 

23  46 

1.3018 

27  55 

0.6096 

+4.07 

+1.758 

1  35.1 

1  51.7 

22 

.8950 

26.51 

.1010 

23  42 

.3024 

26  57 

.5C61 

3.95 

.767 

1  34.8 

1  47.8 

23 

.8978 

26.65 

.1031 

23  37 

.3029 

26  0 

.5820 

3.82 

.777 

1  34.5 

1  44.0 

24 

.9005 

26.79 

.1051 

23  33 

.30,34 

25  2 

.5672 

3.69 

.786 

1  34.2 

1  40.1 

25 

.9033 

26.94 

.1072 

23  28 

.3039 

24  4 

.5518 

3.56 

.796 

1  33.9 

1  36.3 

26 

.9060 

+27.08 

1.1093 

23  23 

1.3044 

23  7 

0.5357 

+3.43 

+1.806 

1  33.5 

1  32.5 

27 

.9087 

27.23 

.1114 

23  17 

.3049 

22  9 

.5188 

3.30 

.815 

1  33.2 

1  28.6 

28 

.9115 

27.38 

.1135 

23  12 

.3053 

21  12 

.5011 

3.17 

.825 

1  32.8 

1  24.6 

29 

.9142 

27.53 

.1155 

23  7 

.3058 

20  15 

.4824 

3.04 

.835 

1  32.5 

1  21.0 

30 

.9169 

27.68 

.1176 

23  1 

.3062 

19  18 

.4628 

2.90 

.845 

1  32.1 

1  17J2 

Dec.  1 

.9197 

+27.83 

1.1197 

22  56 

1.3066 

18  21 

0.4421 

+2.77 

+1.855 

1  31.7 

1  13.4 

2 

.9224 

27.99 

.1218 

22  51 

.3070 

17  24 

.4202 

2.63 

.866 

1  31.4 

1  9.6 

3 

.9252 

28.14 

.1239 

22  45 

.3073 

16  28 

.3971 

2.50 

.  .876 

1  31.0 

1  5.9 

4 

.9279 

28.30 

.1260 

22  39 

.3077 

15  31 

.3724 

2.36 

.887 

1  30.6 

1  2.1 

5 

.9306 

28.45 

.1280 

22  33 

.3080 

14  34 

.3462 

2.22 

.897 

1  30.2 

0  58.3 

6 

.9334 

+28.61 

1.1301 

22  27 

1.3083 

13  38 

0.3180 

+2.08 

+1.908 

1  29.8 

0  54.5 

7 

.9361 

28.77 

.1321 

22  21 

.3086 

12  41 

.2877 

1.94 

.918 

1  29.4 

0  50.7 

8 

.9388 

28.92 

.1342 

22  15 

.3089 

11  45 

.2551 

1.80 

.928 

1  29.0 

0  47.0 

9 

.9416 

29.08 

.1362 

22  8 

.3092 

10  48 

.2197 

1.66 

.939 

1  28.5 

0  43.2 

10 

.9443 

29.24 

•.1383 

22  2 

.3094 

9  52 

.1808 

1.52 

.949 

1  28.1 

0  39.5 

11 

.9471 

+29,40 

1.1403 

21  55 

1.3096 

8  56 

0.1380 

+1.37 

+1.960 

1  27.7 

0  35.7 

12 

.9498 

29.56 

.1423 

21  48 

.3098 

8  0 

.0904 

1.23 

.971 

1  27.2 

0  32.0 

13 

.9525 

29.72 

.1443 

21  42 

.3100 

7  3 

0.0367 

1.09 

.981 

1  26.8 

0  28.2 

14 

.9553 

29.89 

.1463 

21  35 

.3101 

6  7 

9.9755 

0.94 

1.992 

1  26.3 

0  24.5 

15 

.9580 

30.05 

.1483 

21  28 

.3103 

5  11 

.9036 

0.80 

2.003 

1  25.9 

0  20.7 

16 

.9608 

+30.21 

1,1503 

21  21 

1.3104 

4  15 

9.8175 

+0.66 

+2.014 

1  25.4 

0  17.0 

17 

.9635 

30.37 

.1522 

21  13 

.3105 

3  19 

.7100 

0.51 

.025 

1  24.9 

0  13.3 

18 

.9662 

30.53 

.1542 

21  6 

.3105 

2  23 

.5668 

0.37 

.036 

1  24.4 

0  9.5 

19 

.9690 

30.70 

.1561 

20  58 

.3106 

1  27 

9.3509 

0.22 

.047 

1  23.9 

0  5.8 

20 

.9717 

30.86 

.1580 

20  51 

.3106 

0  31 

p  8.8998 

+0.08 

.057 

1  23.4 

0  2.1 

21 

.9744 

+31.02 

1.1600 

20  43 

1.3106 

359  35 

n  8.8135 

— 0.C6 

+2.068 

1  22.9 

23  58.3 

22 

.9772 

31.18 

.1619 

20  35 

.3106 

358  39 

9.3222 

0.21 

.079 

1  22.3 

23  54.6 

23 

.9799 

31.35 

.1637 

20  27 

.3105 

357  43 

.5491 

0.35 

.090 

1  21.8 

23  50.9 

24 

.9827 

31.51 

.1656 

20  20 

.3104 

356  46 

.6977 

0.50    .101 

1  21.3 

23  47.1 

25 

.9854   31.67 

.1675 

20  12 

.3104 

355  50 

.8082 

0.64    .112 

1  20.8 

23  43.3 

26 

.9881 

+31.84 

1.1693 

20  4 

1.3102 

3i4  54 

»  9.8963 

—0.79  +2.123 

1  20.3 

23  39.6 

27 

.9909 

32.00 

.1711 

19  55 

.3101 

353  58 

9.9692 

0.93    .133 

1  19.7 

23  35.9 

28 

.9936 

3216 

.1729 

19  47 

.3100 

353  2 

0.0317 

1.07    .144 

1  19.1 

23  32.1 

29 

.996r-J   32.32 

.1747 

19  39 

.3098 

352  5 

.0858 

1.22,   .155 

1  18.6 

23  28.3 

30 

0.9991i   32.48 

.176r> 

19  30 

.3097 

351  9 

.1340 

1.36    .165 

1  18.0 

23  24.6 

31 

1.0018  -f  32.64 

1.1783 

19  22!  1.3095 

350  13 

71 0.1773 

—1.50  +2.176 

1  17.5 

23  20.9 

32 

1  0046  +32  80 

11800 

19  13i  1.3093 

340  16 

n  0.2165 

—1.65  +2.187 

1  16.9 

1  23  17.1 

§teo 
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BESSEL'S  FORMULAE  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DR.  PETERS'S  COEFFICIENTS,  AND  BESSEL's  NOTATION. 


A  =  7—0.34242  sin  fl  +  0.00410  sin  2  fl 

B  =  —  9".2237  cos  ft  -f  0".0896  cos  2  ft 

C  =  —  20".4451  cos  u  cos  Q. 

D  =  —  20".4451  sin  ©. 

E  =  —  0".0470  sin  ft  +  0".0015  sin  2  ft  —  0".0034  sin  2  ©. 

a  =  46".0819  +  20'^0548  sin  a  tan  d. 
b  =  cos  a  tan  S. 
e  =  cos  a  sec  6. 
d  =Bin  a  sec  S. 


0.02519  sin  2  O  +  0.00294  sin  (©  +  82«  20'). 
0".5507  cos  2  O  —  0".0093  cos  (©  +  280o  41). 


a'= 

c'  = 
d'= 


20".0548  cos  a. 

—  sin  a. 

tan  (J  cos  6  —  sin  a  sin  d. 

cos  a  sin  6. 


fi  =  the  annual  proper  motion  in  right  ascension. 
fi'=  the  annual  proper  motion  in  declination. 

T  =  the  time  reckoned  from  Jan.  Q^  —  .407,  when  the  sun's  mean  longitude  was  280^,  and 

expressed  in  fractional  parts  of  a  tropical  year. 
0=the  sun's  true  longitude, 
ft  =  the  longitude  of  the  moon's  ascending  node. 

6)  =s  the  obliquity  of  the  ecliptic. 

a  =  the  star's  mean  right  ascension  for  the  beginning  of  the  year. 
6  =  the  star's  mean  declination  for  the  beginning  of  the  year. 

a's=  the  star's  apparent  right  ascension  at  the  time  r. 
d'  s=  the  star's  apparent  declination  at  the  time  r.* 

o/— a  =  Aa  -fBft-fCc+D^^-fE  +  T/z. 
d'  — d  =  Aa'-f  B6'-f  Cc'+Drf'  +  r/i'. 

The  following  formulsB  may  also  be  used  by  putting 
/=46".0819A  +  E. 
^cos  G  =  20".0548A. 
g  sin  G  =  B 

a'  —  a  =/+  r /i.-j-  g"  sin  (G  4-  a)  tan  d  +  A  sin  (H  +  a)  sec  d.       , 
6'  —  ^^T fi'  -\-g cos  (G  -j- a)  +  h cos  (H  -j- a)  sin  d  +  » cos  d. 

Table  V.  and  VI.  of  the  Appendix  contain  the  following  terms,  which  may  be  added  to  A  and 
B,  when  great  accuracy  is  required : 

2X  A  =  —  0.00405  sin  2  ([  +  0.00135  sin  (  d  —  V)  +  0.00026  sin  (2  ©  —  ft). 

+  0.00010  sin  2  (©  —  r')  —  0.00005  sin  2  (©  —  ft  +  0.00009  sin  (2  F'  —  ft). 
+  0.00005  cos  r'  +  0.00004  sin  2  r'  —  0.00011  sin  (3  ©  —  F). 

A  B  =r  —  0".0886  cos  2  <[  -f  0".0067  cos  (2  ©  —  ft)  +  0".0024  cos  (2  F'  —  ft). 
—  0".0023  sin  F'     +  0".0008  cos  2  F'  —  0".0027  cos  (3  ©  —  F). 
In  which — 

([  s=  the  moon's  mean  longitude. 
F  =  the  longitude  of  the  sun's  perigee. 
X'  =  the  longitude  of  the  moon's  perigee. 

Other  terms,  which  became  sensible  for  stars  very  near  the  pole,  will  be  found  on  page  504. 


t  =s  C  tan  Q. 
A  sin  H  =  C. 
A  cos  H  =  D. 
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MEAN  PLACES  FOR  1869.0.    (Jan.  0— .407.) 


Star's  Name. 


a  AndromedsB    . 

Y  Pegasi  {Algenih) 
*/?Hydri    .     .     . 
I    a  Cassiopese  .     . 
I    ^Ceti.     .     .     . 


*81  Cassiopese . 
e  Piscium 

POLABIS      • 


1  e^i  Ceti  .     .     .     . 
•A  Cassiopese  (38) 

'    7^  Piscium      .     . 
I    a  £ridani  {Achemar) 
I    o  Piscium      .     . 
i    ^Arietis  .     .     . 
*50  Cassiopese  .     . 

!  a  Arietis  .  .  . 
I  65  Ceti  ($^)  .  . 
Cassiopese .     . 


T'Ceti 
a  Ceti 


•48  Cephei  (H.)  . 

C  Arietis  .     .  . 

a  Persei    .     •  . 

d  Persei   .     .  . 

jj  Tauri    .     .  . 

C  Persei  .  .  . 
Y^  Eridani  .  . 
/'Tauri  .  .  . 
e  Tauri  .  .  . 
a  Tauri  {Aldeharan) 

*  a  Camelopardalis  (9) 

I  Aurigse      .     .     . 

11  Orionis .... 

a  Aurigse  (  Capella) 

/9  Orionis  {Rigel)  . 

/5  Tauri  .... 
,•     Groombridge  966 

d  Orionis .... 

a  Leporis  .  .  . 
'     e  Orionis .     .     .     . 


a  Columbse    .     .     . 

a  Orionis .... 

•22  Camelopardalis  (H. 

/x  Geminorum    .     . 

a  Argus  ( Canopus) 

Y  Geminorum    .     . ' 
•51  Cephei  (H.)    .     . 
a  Canis  Maj.  (Sirins) 
£  Canis  Majoris 
d  Canis  Majoris 


Magnitude. 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 
3 
4 

4.3 
1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 
var. 
5.4 

3 

1 

2.3 

5 

1 
2.1 

2 


Bight  AscenrioD. 


m 


0  1  37.207 
0  6  29.535 
0  m  49.647 
0  33  5.318 
0  37  0.727 

0  37  2.549 

0  56  8.824 

1  10  56.290 
1  17  28.546 
1  21  31.296 

1  24  28.524 
1  32  49.791 
1  38  28.749 
1  47  24.434 
1  52  17.999 

1  59  47.584 

2  6  3.495 
2  18  18.319 
2  36  30.882 

2  55  26.009 

3  3  47.896 
3  7  22.522 
3  14  58.904 
3  33  36.335 
3  39  42.040 

3  45  54.116 

3  51  55.084 

4  12  20.426 
4  20  58.160 
4  28  24.356 

4  41  2.534 

4  48  27.922 

4  57  5.148 

5  7  0.909 
5  8  14.575 

5  18  0.725 
5  22  13.697 
5  25  18.910 
5  26  57.236 
5  29  34.012 

5  34  54.446 

5  48  4.822 

6  4  24.221 
6  15  2.130 
6  21  2.750 

6  30  8.647 
6  38  12.030 
6  39  22.483 

6  53  28.727 

7  3     3.954 


An.  Variation. 


+  3.087 
3.083 
3.281 
3.363 
3.014 

-f  3.825 

3.110 

19.941 

2.998 

4.348 

+  3.199 
2.235 
3.162 
3.300 
4.973 

4-  3.368 
3.169 
4.836 
3.102 
3.129 

+  7.335 
3.436 
4.247 
4.238 
3.553 

+  3.756 
2.796 
3.407 
3.495 
3.436 

4-  5.911 
3.896 
3.425 
4.422 

2.881 

+  3.787 
7.985 
3.064 
2.646 
3.042 

+  2.173 
3.247 
6.619 
3.633 
1.330 

4-  3.469 

30.323 

2.645 

2.359 

4-  2.440 


Declination. 


An.  Variation. 


// 


--28  22  2.51 
--14  27  18.85 
—77  59  34.65 
4-55  49  6.75 
—18  42  22.74 

--74  16  15.38 
--  7  11  2.89 
--88  36  39,53 

—  8  51  36.83 
4-69  35  20.61 

4-14  40  10.35 
—57  54  9.93 
--  8  29  50.28 
--20  9  59.46 
--71  47     6.66 

--22  50  30.45 
--  8  13  51.36 
--66  48  39.30 
--  2  40  54.46 
--  3  34  26.31 

--77  14  55.07 
--20  33  25.76 
--49  23  31.98 
--47  21  57.01 
--23  41  51.81 

4-31  29  31.33 
—13  52  59.43 
-.15  18  31.77 
--18  53  14.07 
--16  14  37.30 

--66  6  56.75 

--32  57  20.55 

--15  13    8.94 

--45  51  41.24 

—  8  21  19.05 

--28  29  37.28 
--74  57    2.06 

—  0  23  55.65 
—17  55     5.38 

—  1  17  17.14 

—34  8  42.31 
--  7  22  47.81 
--69  21  38.73 
--22  34  39.94 
—52  37  30.21 

4-16  30  30.29 

4-87  14  26.04 

—16  32  17.74 

—28  47  45.68 

— '-?6  11   12.75 


4-19.91 
20.04 
20.25 
19.81 
19.81 

4-19.73 
19.46 
19.11 
18.70 
18.72 

4-18.71 
18.42 
18.24 
17.78 
17.69 

4-17.24 
17.06 
16.49 
15.37 
14.36 

4-13.88 
13.65 
13.18 
11.91 
11.46 

4-11.02 

10.51 

9.05 

8.37 
7.64 


+ 


+ 


6.78 
6.14 
5.41 
4.18 

4.47 

3.46 
3.29 
2.98 
2.88 
2.65 

2.19 
1.04 
0.49 
1.46 
1.84 

2.67 
3.33 

4.64 
4.66 
5.44 
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MEAN  PLACES  FOR  1869.0.     (Jan.  0— .407,) 


Star's  Name. 


d  Geminorum    .     . 

*  Piazzi  vii.  67  .     . 
a  Geminor.  i  Castor)  . 
a  Can.  Min.  (Procyon) 
/5  Geminor.  (Pollux) 

if  Geminorum    .     . 

*  3  Ursje  Majoris  (H.) 
15  Argus  («)  .     . 

£  Hvdrae  .... 
t  Ursae  Majoris  .     . 

'ff*  UrsiE  Majoris  .     . 

K  Cancri  .... 

t  Argus    .... 
'  1  Draconis  (H.) 

a  HydrsB  .... 

*24  Ursse  Majoris  (d) 

0  Ursaj  Majoris  .  . 
£  Leonis  .... 
II  Leonis  .... 
a  Leonis  ( Regulus) 

*32  UrsfiB  Majoris  . 
y^  Leonis  .     .     . 

*  9  Draconis  (H.) 
p  Leonis  .     .     . 
ij  Argus    .     .     . 

1  Leonis  .  .  . 
a  Ursa)  Majoris  . 
d  Leonis  .  .  . 
d  Crateris  .  . 
T  Leonis  .     .     . 


'  X 
9J 

r 

o 
4 


*     K 

*35> 

0 
a 


Draconis    .     . 
Leonis  (u) 
Leonis  . 
Ursce  Majoris . 
Virginis      .     . 

Draconis  (H.) 
Chama^leontis 
Virginis      .     . 
Crucis    . 
Corvi     .     .     . 


Draconis     . 
Camolop.  (IL)  (foil) 
Canum  Vcnaticorura 
V^irginis 
Virginis  (Spica) 

Virginis      .     . 
Ursae  Majoris . 
Bootis    . 
Centauri     . 
Draconis    .     . 


Magnitude. 


3.4 

6 
2.1 

1 
L2 

5 
6 
3 

3.4 
3 

5 
5 
2 

4.5 
2 

5.4 

3 

3 

4 
L2 

6 
2 

5.4 
4 
2 

5 

2 

2.3 
3.4 

5 

3.4 
5.4 

2 
2.3 

4 

5.4 

5 
3.4 

1 
2.3 

3.4 

5.4 

3 

4.5 

1 

3.4 

2 

3 

1 
3.4 


Right  AncoDsion. 


m 


An.  Variation. 


7  12  17.890 
7  17  13.542 
7  26  14.011 
7  32  26.682 
7  37  17.822 

7  45  28.670 

7  59  44.554 

8  1  57.988 
8  39  50.278 
8  50  13.583 

8  58  49.783 

9  0  38.979 
9  13  34.946 
9  18  1L142 
9  21  9.006 

9  22  50.951 
9  24  4.783 
9  38  24.702 
9  45  18.468 
10  1  23.631 

10  8  29.372 
10  12  44.806 
10  23  53.165 
10  25  54.759 
10  39  59.053 

10  42  22.135 

10  55  37.267 

11  7  8.350 
11  12  47.584 
11  21  12.026 

11  23  35.716 

11  30  14.535 

11  42  22.579 

11  46  55.716 

11  58  32.210 

12  6  1.926 
12  10  42.603 
12  13  12.274 
12  19  19.441 
12  27  30.513 

12  27  52.684 
12  48  11.660 

12  49  53.782 

13  3  10.180 
13  18  17.684 

13  28  1.179 
13  42  22.612 
13  48  26.871 

13  54  36.100 

14  0  50.643 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


3.591 
6.316 
3.840 
3.146 
3.682 

3.685 
6.073 
2.556 
3.184 
4.142 

5.382 
3.256 
1.602 
9.161 
2.950 

5.435 
4.053 
3.420 
3.425 
3.204 

4.444 
3.318 
5.320 
3.167 
2.309 

3.160 
3.763 
3.203 
2.996 
3.088 

3.644 
3.072 
3.066 
3.190 
3.061 

2.912 
3.337 
3.068 
3.264 
3.135 

2.603 
0.347 
2.818 
3.101 
3.153 

3.053 
2.374 
2.859 
4?161 
1.623 


Declination. 


An.  Variation. 


I 


// 


-22  13  14.80 
-68  43  42.10 
-32  10  22.64 
■  5  33  30.48 
-28  20  24.21 

--27  6  7.27 
--68  51  19.88 
—23  55  42.08 
--  6  63  51.54 
--48  33  13.44 

-  -67  39  46.69 
--11  11  36.77 
—58  43  32.08 
4-81  54     5.58 

—  85  3L30 

--70  24  12.48 
--52  16  20.68 

-  -24  22  33.45 
--26  37  2L21 
--12  36  23.22 

--66  45  36.61 
--20  30  10.61 
--76  23  10.14 
--  9  58  46.57 
—58  59  44.00 

--11  14  15.09 

-  -62  27  26.55 
--21  14  27.29 
—14  4  12.73 
-f-  3  34  38.57 

+70     3  12.21 

—  06  2.69 
--15  18  15.99 
--54  25  22.99 
--  9  27  37.68 

-I-.78  20  38.01 
—78  36  5.93 
-1-0  3  41.10 
—62  22  18.23 
—22  40  19.86 

--70  30  37.02 
--84  7  28.80 
--39     1  35.16 

—  4  50  20.26 
—10  28  35.77 

--0  4  29.64 
--49  58  4.78 
--19  3  19.33 
—59  44  21.92 
+65    0     7.76 


-  6.24 
6.70 
7.45 
6.92 
8.32 

-  8.96 
10.02 
10.12 
12.92 
13.84 

-14.20 
14.23 
14.92 
15.25 
15.39 

-15.47 
16.16 
16.37 
16.75 
17.42 

-17.76 
18.05 
18.35 
18.42 
18.76 

18.94 
19.36 
19.66 
19.45 
19.79 

-19.86 
19.86 
20.10 
20.03 
20.03 

-20.06 
20.04 
20.05 
19.93 
19.98 

-19.93 
19.63 
19.52 

19.34 
18.93 

-18.53 
18.11 
18.21 
17.67 

-17.36 
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MEAN  PLACES  FOR  1869.0.     (Jan.  0— .407.) 


Star's  Name. 


a  Bootis  {Areturus) 

^Bootis    .     .     . 

*  5  UrsaB  Minoris  . 

a*  Centauri     .     . 

e  Bootis    .     .     . 


a*  Librae  .  .  . 
*  /5  Ursae  Minoris  . 

(3  Bootis    .     '.     . 

li  LibrsB  .  .  . 
fi^  Bootis    .     .     . 


•7^  UrsfiB  Minoris . 
a  Coronse  Borealis 
a  Serpentis    .     . 
e  Serpentis   .     . 
C  Ursae  Minoris . 

e  Coronae  Borealis 
d  Scorpii .     .     . 
fi^  Scorpii  .     .     . 

Groombridge  23^ 
d  Ophiuchi    •     . 

T  Herculis     .     . 
a  Scorpii  {Antares) 
if  Draconis    .     . 
15Draconis  (A.) 
C  Ophiuchi    .     . 

a  Trianguli  Australis 
Tj  Herculis     .     . 
K  Ophiuchi    .     , 
d  Herculis     .     . 

•  e  Ursae  Minoris . 

a^  Herculis     .     . 
b  Ophiuchi  (44) 
P  Draconis    .     . 
a  Ophiuchi    .     • 

'  01  Draconis    .     . 

;*  Herculis     .     . 
•^*  Draconis  (prJ) 
Y  Draconis    .     . 
7^  Sagittarii    .     . 

♦  <T  Octantis      .     . 

fj}  Sagittarii    .     . 
ly  Serpentis   .     . 
•*  d  UrsaB  Minoris  . 
1  Aquilae  (3  H.  Scuti) 
a  LyrsB  ( Vega) .' 

fi  LyraB     .  .  . 

<r  Sagittarii  .  . 

•60  Draconis  .  . 

CAquilse  .  .  . 


Magnitude. 


1 

4.3 

5,4 

1 

2.3 

2.3 

2 

3 

2 
4.3 

3 

2 

2.3 
3.4 
4.5 

4 
2.3 

2 
6.5 

3 

3.4 
1.2 
3.2 
5 
3.2 

2 

3 
3.4 

5 
4.5 

var. 

5 
3.2 

2 

5 

3.4 
4.5 
2.3 
3.4 

6 

4 

3 

4.5 
4.5 

1 

var. 
2.3 

6 

3 


Right  AseenBloD.     An.  Variation. 


h      m       R  I 

14  9  41.206: 

14  20  44.166; 

14  27  50.044 

14  30  44.261 

14  39  15.981 

14  43  38.094 
14  51  6.889 

14  57  0.689 

15  9  57.615 
15  19  32.557 

15  20  57.373 
15  29  8.517 
15  37  48.986 
15  44  17.257 
15  48  47.642 

15  52  9.958 
15  52  35.454 

15  57  49.313 

16  5  58.332 

16  7  28.928 

16  15  48.126 
16  21  22.742 
16  22  13.957 
16  28  15.095 
16  29  56.860 

16  34  49.275 
16  38  24.336 
16  51  28.070 
16  56  46.072 

16  59  29.218 

17  8  40.481 
17  18  22.284 
17  27  28.347 
17  28  51.225 
17  37  43.259 

17  41  19.941 
17  44  16.375 
17  53  34.008 

17  57  23.610 

18  4  29.580 

18  5  55.754 
18  14  31.850 
18  14  35.853 
18  28  4.640 
18  32  30.180 


2.734 
2.043 
0.215 
4.033 
2.622 

+  3.306 

—  0.252 
2.260 
3.220 
2.268 

0.149 
2.539 
2.950 
2.987 
2.293 

2.485 
3.536 
3.477 
0.132 
3.138 

1.798 
3.668 
0.823 

—  0.143 
+  3.298 

6.281 
2.054 
2.835 
2.209 
6.^5 

+  2.733 
3.659 
1.351 
2.782 

—  0.356 

4-  2.345 

—  1.084 
+  1.394 

3.852 
109.247 

3.586 
3.099 
19.392 
3.264 
2.032 

18  45  14.598  -f  2.214 

18  47  8.498:  +  3.724 

18  50  35.016  —  1.896 

18  59  23.276  -f-  2.755 


Declination. 


// 


--19  51  57.31 
--52  27  25.44 
--76  16  40.69 
—60  17  24.28 

-1-27  37  39.88 

—15  29  43.50 
--74  41  25.84 
--40  54  29.84 

—  8  53  51.46 
-1-37  50  16.65 

--72  18  0.93 
--27  9  27.13 
--  6  50  23.56 
--  4  52  26.23 
--78  11  46.13 

4-27  15  31.94 
—22  14  46.91 
—19  26  40.01 
4-68    9  19.47 

—  3  21  17.59 

4-46  37  35.43 
—26  8  18.06 
--61  48  41.22 
--69  3  5.38 
—10  17  57.36 

—68  46  56.72 
--39  10  22.85 
--  9  34  50.89 
--33  45  35.07 
--82  14  54.32 

4-14  32  31.15 
—24  3  6.88 
--52  23  57.41 
--12  39  28.32 
--68  49  3.89 

--27  47  56.22 
--72  12  44.65 
--51  30  19.00 
—30  25  22.08 
—89  16  43.33 

—21  5  25.33 

—  2  55  49.91 
4-86  36  18.89 

—  8  20  0.15 
4-38  39  48.21 

4-33  12  43.18 
—26  27  22.98 
--75  16  39.84 
--13  40  15.56 


An.  Variation. 


// 


—18.90 
16.80 
16.05 
15.04 
15.39 

—15.21 
14.75 
14.42 
13.56 
12.83 

—12.80 
12.33 
11.60 
11.12 
10.87 

—10.67 

10.59 

10.21 

9.50 

9.59 

—  8.78 
8.39 
8.22 
7.78 
7.65 

—  7.36 
7.06 
5.88 
5.43 
5.23 

—  4.41 
3.74 

2.84 
2.92 
1.65 

—  2.37 
1.64 
0.60 

—  0.46 
0.39 


+ 


0.51 
0.59 
1.29 
2.12 
3.12 


3.90 
4.02 
4.45 
4-  5.07 


S64 


FIXED  8TARS9  186a 


MEAN  PLACES  FOR  1869.0.    (Jan.  0— .407.) 


Star's  Name. 


* 
* 


d  Sagittarii  . 
^Draconis  . 
rDiaconis  . 
d  AquilsB 
« AquilsB      . 

Y  AquilsB 

a  AquilsB  {Altcdr) 
e  Draconis  . 
P  AquilsB 
X  Ursse  Minor  is 

T  AquilsB 
a?  Capricorni 
K  Cephei 
a  Pavonis     . 
TT  Capricorni 

e  Delphini   . 

Groombridge  3241 
a  Cygni  .     . 
II  Aquarii     . 

V  Cygni  .     . 

12  Year  Cat.  1879 
61^  Cygni  .     . 
C  Cygni.     . 
a  Cephei 
1  Pegasi 

P  Aquarii     . 
/9  Cephei 
C  Aquarii     . 
e  Pegasi 
11  Cephei 

fx  Capricorni 
79  Draconis  . 
a  Aquarii  . 
a  Gruis  .  . 
0  Aquarii     . 

TT  Aquarii     . 
71  Aquarii     . 
*226  Cephei  (B.) 
C  Pegasi 
t  Cepliei 

X  Aquarii     . 
a  Pis.  Aus.(FowaZAa?i/) 
a  Pegasi  (Markab) 
o  Cephei      .     .     . 
6  Piscium    .     .     . 

t  Piscium    .     .     . 

•  7*  Cephei      .     .     . 

•  Groombridge  4163 
w  Piscium    .     .     . 


Magnitude. 


5 
3 
5 

3.4 
5 

3 
1.2 

4 

4 

6.7 

6.5 
3.4 
4.5 

2 

5 

4 

6.7 
2.1 
5.4 

4 

6 
5.6 

3 

3.2 
4.5 

3 

3 

5.4 
2.3 

5 

5 
6.7 

3 

2 
4.5 

5.4 
4.3 
5.6 
3.4 
4.3 

4 
1.2 

2 

6.5 
4.5 

4.5 
3.4 

7 
4 


Right  Ascension. 


h      m       8 

19  9  58.180 

19  12  31.072 

19  18  3.360 

19  18  53.535 

19  29  50.541 

19  40  1.880 
19  44  23.459 
19  48  36.128 
19  48  52.669 
19  55  15.780 

19  57  44.478 

20  10  47.037 
20  13  14.997 
20  15  16.390 
20  19  49.217 

20  26  57.225 
20  30  32.908 
20  36  57.972 
20  45  35.134 
20  52  17.378 

20  53  26.528 

21  1  1.270 
21  7  21.677 
21  15  27.078 
21  16  1.779 

21  24  39.669 
21  26  57.558 
21  30  46.568 
21  37  45.132 
21  39  59.641 

21  46  9.138 
21  51  14.229 
21  59  3.278 

21  59  57.930 

22  9  55.167 

22  18  35.178 
22  28  37.436 
22  29  57.841 
22  34  55.684 
22  45  1.289 

22  45  46.662 
22  50  24.400 

22  58  14.196 

23  13  15.428 
23  21  19.376 

23  33  12.820 
23  33  59.399 
23  48  29.231 
23  52  35.128 


An.  Variation: 


t 

+ 
+ 


3.515 
0.034 
1.105 
3.025 
3.230 


--  2.853 
--  2.928 

—  0.170 
+  2.947 
—58.856 

2.935 
3.333 

1.889 
4.796 
3.442 

+  2.866 

—  0.211 
2.044 
3.241 
2.234 

—  2.486 
+  2.673 

2.550 
1.438 
2.775 

+  3.164 
0.801 
3.199 
2.948 
0.908 

-f  3.281 
0.739 
3.084 
3.815 
3.171 

+  3.065 
3.084 
1.084 
2.988 
2.117 

+  3.131 
3.330 
2.984 
2.435 
3.041 

+  3.085 
2.401 

2.847 
+  3.078 


Declination. 


O  /  It 

—19  11  1.05 
--67  25  51.51 
--73  6  40.62 
--  2  51  21.07 

—  7  18  59.02 

--10  17  46.03 
--  8  31  28.17 
--69  56  2.09 
--6  4  53.64 
--88  54  54.86 

-f-  6  54  36.57 
—12  56  55.15 
-j-77  18  55.12 
—57  9  4.75 
—18  38  19.59 

--10  51  34.82 
--72  5  15.98 
--44  48  48.30 

—  9  28  22.63 
-f-40  39  50.55 

--80  3  33.25 
--38  6  23.30 
--29  41  26.69 
--62  1  50.89 
--19  14  44.59 

—  68  45.64 
-f-69  59    8.36 

—  8  26  25.04 
--  9  16  32.31 
--70  42  30.03 

—14  10  1.53 
-f-73    4  57.43 

—  0  57  18.14 
—47  35  37.19 

—  8  26    4.26 

-f-  0  42  48.23 

—  0  47  30.71 
--75  33  4.79 
--10  8  54.08 
--65  30  42.21 

—  8  16  33.71 
—30  18  56.83 
-f  14  30  4.75 
--67  23  40.92 
--  5  39  34.20 

--  4  54  59.02 
--76  54  4.70 
--73  40  52.29 
--6     8  16.64 


An.  Variation. 


+ 


+ 


6.04 
6.31 
6.80 
6.87 
7.66 

8.48 
9.21 
9.15 
8.69 
9.68 

-f-  9.87 
10.84 
11.01 
11.13 
11.51 

-1-11.99 
12.23 
12.69 
13.22 
13.71 

-f- 13.72 
17.46 
14.56 
15.11 
15.23 

H- 15.62 
15.71 
15.91 
16.31 
16.50 

-f  16.75 
16.96 
17.33 
17.18 
17.76 

-f-18.11 
ia42 
18.52 
18.69 

18.85 

-f- 19.04 
18.97 
19.32 
19.62 
19.71 

-f  19.47 
20.07 
20.00 

+19.91 


FIXED  STAR89  1869. 


^65 


APPARENT  PLACES  OF  a  URSifi  MINORIS,  {Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Kiffht 

Ascen- 

Bion. 

Declina- 
tion 
North. 

Rigbt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Aseen- 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     m 

1  10 

88  36 

h     m 

1  10 

88  36 

■ 

h     m 

1  10 

88  36 

h     m 

1  10 

88  36 

0.3 

8 

79.37 

It 
53.3 

1.2 

80.32 

53.1 

1.1 

29.88 

48.0 

1.0 

20.05 

38.8 

1.3 

78.38 

53.4 

2.2 

49.50 

63.0 

2.1 

29.39 

47.7 

2.0 

20.07 

38.6 

2.3 

77.36 

53.5 

3.2 

48.73 

52:8 

3.1 

28.94 

47.4 

3.0 

20.07 

38.3 

3.3 

76.39 

53.6 

4.2 

48.00 

52.7 

4.1 

28.53 

47.1 

4.0 

20.03 

38.0 

4.3 

75.46 

53.6 

6.2 

47.29 

52.6 

5.1 

28.11 

46.9 

5.0 

19.95 

37.7 

5.3 

74.58 

53.6 

6.2 

46.55 

62.5 

6.1 

27.68 

46.7 

6.0 

19.87 

37.4 

6.3 

73.75 

58.7 

7.2 

45.77 

52.4 

7.1 

27.22 

46.4 

7.0 

19.78 

37.1 

7.2 

72.94 

53.7 

8.2 

44.96 

52.3 

8.1 

26.71 

46.2 

8.0 

19.71 

36.8 

8.2 

72.16 

53.8 

9.2 

44.10 

62.2 

9.1 

26.18 

45.9 

9.0 

19.68 

86.5 

9.2 

71.34 

53.8 

10.2 

43.23 

62.0 

10.1 

25.63 

45.7 

10.0 

19.71 

36.1 

10.2 

70.51 

63.9 

11.2 

42.34 

61.9 

11.1 

25.08 

45.4 

11.0 

19.81 

36.8 

11.2 

69.63 

54.0 

12.2 

41.46 

51.7 

12.1 

24.57 

45.1 

12.0 

19.99 

35.4 

VHJSi 

68.70 

64.0 

13.1 

40.60 

51.5 

13.1 

24.11 

44.8 

13.0 

20.22 

35.1 

13.2 

67.72 

54.1 

14.1 

39.81 

51.3 

14.1 

23.72 

44.4 

14.0 

20.49 

34.8 

14.2 

66.70 

54.1 

15.1 

39.08 

51.0 

15.1 

23.41 

44.1 

15.0 

20.74 

34.5 

15.2 

66.67 

54.1 

16.1 

38.42 

50.8 

l&l 

23.13 

43.8 

16.0 

20.99 

34.2 

10.2 

64.66 

64.1 

17.1 

37.77 

60.6 

17.1 

22.91 

43.5 

17.0 

21.21 

34.0 

17.2 

63.68 

54.1 

18.1 

37.17 

50.4 

18.1 

22.71 

43.2 

18.0 

21.38 

33.7 

18.2 

62.74 

54.0 

19.1 

36.58 

50.2 

19.1 

22.49 

42.9 

19.0 

21.62 

33.4 

19.2 

61.86 

54.0 

20.1 

35.96 

60.0 

20.1 

22.26 

42.6 

20.0 

21.65 

33.2 

20.2 

61.03 

53.9 

21.1 

35.32 

49.9 

21.1 

22.01 

42.3 

21.0 

21.78 

32.9 

21.2 

60.23 

53.9 

22.1 

34.63 

49.7 

22.0 

21.70 

42.1 

22.0 

21.96 

32.6 

22.2 

69.45 

53.8 

23.1 

33.91 

49.5 

23.0 

21.39 

41.8 

23.0 

22.18 

32.2 

33.2 

68.64 

53.8 

24.1 

33.18 

49.3 

24.0 

21.06 

41.5 

24.0 

22.47 

31.9 

24.2 

67.80 

53.8 

25.1 

32.43 

49.0 

25.0 

20.73 

41.2 

25.0 

22.81 

31.6 

25.2 

66.93 

53.8 

26.1 

31.72 

48.8 

26.0 

20.47 

40.8 

25.9 

23.21 

31.3 

26.2 

66.01 

53.7 

27.1 

31.06 

48.6 

27.0 

20.26 

40.5 

26.9 

23.66 

31.0 

27.2 

55.04 

53.7 

28.1 

30.43 

48.2 

28.0 

20.11 

40.2 

27.9 

24.14 

30.7 

28.2 

54.06 

53.6 

29.1 

29.88 

48.0 

29.0 

20.04 

39.8 

28.9 

24.60 

30.5 

29.2 

53.06 

53.5 

30.1 

29.39 

47.7 

30.0 

20.00 

.  39.5 

29.9 

26.04 

30.2 

90.2 

52.10 

53.4 

31.1 

28.94 

47.4 

31.0 

20.02 

39.2 

30.9 

25.46 

30.0 

31.2 

51.19 

53.3 

32.1 

28.63 

47.1 

32.0 

20.05 

38.8 

31.9 

25.83 

29.8 

34 


iS66 


FIXED  8TARS9  1869 


APPARENT  PLACES  OF  a  VR&M  MINORIS,  (Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Menn 
Solar 
Date. 


1.9 
2.9 
5.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 
24.9 

25.9 
26.9 
27.9 
28.9 

29.9 
30.9 
31.9 
32.9 


MAY. 


Right 

A  seen- 

lion. 


h     m 

1  10 

25.83 
26.18 
26.51 
26.84 


27.23 
27.66 
28.16 
28.73 

29.35 
29.99 
30.65 
31.29 

31.91 
32.50 
33.04 
33.56 

34.07 
34.59 
35.14 
35.75 

36.42 
37.17 
37.95 
38.77 

39.56 
40.35 
41.10 
41.80 

42.46 
43.10 
43.73 
44.40 


Declina- 
tion 
North. 


88  36 

// 
29.8 

29.5 

29.3 

29.0 

28.7 
28.5 
28.2 
27.9 

27.6 
27.4 
27.2 
27.0 

26.8 
26.6 
26.5 
26.3 

26.1 
25.9 
25.6 
25.4 

25.2 
25.0 
24.8 
24.6 

24.5 
24.3 
24.2 
24.1 

24.0 
23.9 
23.7 
23.6 


Mean 
Solar 
Date. 


1.9 
2.8 
3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 

14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 

24.8 

25.8 
26.8 

27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


JUNE. 


Rlgbt 

Asoen- 

8ion. 


h     m 

1  10 

44.40 
45.10 
45.84 
46.65 


47.52 
48.41 
49.33 
50.22 

51.09 
51.93 
52.71 
53.46 

54.19 
54.90 
55.65 
56.45 

57.29 
58.18 
59.12 
60.09 

61.07 
62.03 
62.94 
63.81 

64.63 
65.42 
66.19 
66.95 

67.74 
68.58 
69.47 
70.42 


Declina- 
tion 
North. 


88  36 

23.6 
23.4 
23.3 
23.1 

23.0 
22.9 
22.8 
22.7 

22.6 
22.6 
22.5 
22.5 

22.4 
22.4 
22.3 
22.2 

22.1 
22.1 
22.0 
22.0 

22.0 
22.0 
22.0 
22.0 

22.0 
22.1 
22.1 
22.1 

22.1 
22.1 
22.1 
22.1 


Mean 
Solar 
Date. 


1.8 

2.8 
3.8 

4.8 

5.8 
6.8 
7.8 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 

28.7 

29.7 
30.7 
31.7 
32.7 


JULY- 


Right 
Ascen- 
sion. 


h  m 
1  11 

8 

9.47 
10.42 
11.38 
12.38 


13.37 
14.32 
15.24 
16.10 

16.90 
17.69 
18.45 
19.22 

20.02 
20.87 
21.77 
22.71 

23.66 
24.64 
25.59 
26.51 

27.38 
28.19 
28.96 
29.70 

30.41 
31.15 
31.92 
32.73 

33.59 
34.47 
35.38 
36.30 


Declina- 
tion 
North. 


88  36 


22.1 
22.1 
22.1 
22.1 

22.2 
22.3 
22.4 
22.5 

22.6 
22.7 

22.8 
22.9 

22.9 
23.0 
23.1 
23.2 

23.3 
23.4 
23.5 
23.7 

23.9 
24.1 
24.2 
24.4 

24.6 
24.7 
24.8 
25.0 

25.1 
25.3 
25.5 
25.7 


Mean 
Solar 
Date. 


1.7 
2.7 
3.7 
4.7 

5.7 
6.7 

7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


AUGUST. 


Right 

Aticen- 

gion. 


h     m 
1   11 

■ 
36.30 

37.18 

38.02 

38.81 


39.52 
40.21 
40.86 
41.50 

42.17 
42.87 
43.60 
44.39 

45.19 
46.02 
46.84 
47.62 

48.35 
49.02 
49.62 
50.20 

50.75 
51.29 
51.85 
52.45 

53.10 
53.78 
54.48 
55.19 

55.86 
36.51 
57.11 
57.64 


Declina- 
tion 
North. 


88  36 


25.7 

25.9 
26.1 
26.4 

26.6 
26.9 
27.1 
27.3 

27.5 
27.7 
27.9 
28.1 

28.3 
28.6 
28.8 
29.1 

29.4 
29.7 
30.0 
30.3 

30.6 
30.9 
31.1 
31.4 

31.6 
31.9 
32.2 
32.5 

32.8 
33.1 
33.5 
33.8 


F1X£D  STARS,  1869. 
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APPARENT  PLACES  OF  a  URSiE  MINORIS,  {Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Menn 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
ftolar 
Date. 

Mean 
Solar 
Date. 

Right 

Aiioen- 

Bion. 

Declina- 
tion 
Iforth. 

Right 

Ancen- 
sion. 

Declina- 
tion 
North. 

Right 

AHcen- 

Blon. 

'  Declina- 
tion 
north. 

Right 

Ancen- 

aiou. 

Declina- 
tion 
North. 

h     m 
1   11 

88  36 

h     m 

1  12 

88  36 

h     m 
1   11 

88  36 

h     m 
1   11 

88  37 

1.6 

57.64 

33.8 

1.5 

■ 
8.75 

44.5 

1.4 

a 

68.00 

56.1 

1.3 

54.97 

5.8 

2.6 

58.12 

34.2 

2.5 

8.82 

44.8 

2.4 

67.80 

56.4 

2.3 

54.45 

6.1 

3.6 

58.55 

34.5 

3.5 

8.91 

45.2 

3.4 

67.62 

56.8 

3.3 

53.89 

6.4 

4.6 

58.95 

34.8 

4.5 

9.03 

45.5 

4.4 

67.45 

57.1 

4.3 

53.31 

6.7 

5.6 

59.37 

35.2 

5.5 

9.20 

45.9 

5.4 

67.29 

57.5 

5.3 

52.66 

6.9 

6.6 

59.80 

35.5 

6.5 

9.41 

46.2 

6.4 

67.08 

57.9 

6.3 

51.94 

7.2 

7.6 

60.28 

35.8 

7.5 

9.62 

46.6 

7.4 

66.61 

Oo.tj 

7.3 

51.18 

7.5 

8.6 

60.79 

36.1 

8.5 

9.86 

47.0 

8.4 

66.48 

58.7 

8.3 

50.37 

7.8 

9.6 

61.33 

36.4 

9.5 

10.04 

47.4 

9.4 

66.07 

59.0 

9.3 

49.53 

8.0 

10.6 

61.89 

36.7 

10.5 

10.19 

47.8 

10.4 

65.64 

59.4 

10.3 

48.71 

8.2 

11.6 

62.45 

37.0 

11.5 

10.29 

48.2 

11.4 

65.16 

59.8 

11.3 

47.91 

8.4 

12.6 

62.97 

37.4 

12.5 

10.32 

48.6 

12.4 

64.67 

60.1 

12.3 

47.15 

8.6 

13.6 

63.44 

37.8 

13.5 

10.29 

49.0 

13.4 

64.19 

60.4 

13.3 

46.44 

8.8 

14.6 

63.87 

38.2 

14.5 

10.22 

49.4 

14.4 

63.73 

60.7 

14.3 

45.75 

8.9 

15.6 

64.23 

38.6 

15.5 

10.11 

49.8 

15.4 

63.31 

61.0 

15.3 

45.09 

9.1 

16.6 

64.54 

38.9 

16.5 

10.02 

50.2 

16.4 

62.94 

61.3 

16.3 

44.43 

9.3 

17.6 

64.81 

39.3 

17.5 

9.93 

50.5 

17.4 

62.57 

61.6 

17.3 

43.73 

9.6 

18.6 

65.05 

39.7 

18.5 

9.87 

50.9 

18.4 

62.23 

61.9 

18.3 

42.98 

9.8 

19.6 

65.32 

40.0 

19.5 

9.86 

51.2 

19.4 

61.87 

62.3 

19.3 

42.18 

10.0 

20.5 

65.61 

40.3 

20.5 

9.89 

51.6 

20.4 

61.46 

62.6 

20.3 

41.31 

10.2 

21.5 

65.94 

40.6 

21.5 

9.92 

51.9 

21.4 

61.01 

63.0 

21.3 

40.41 

10.4 

22.5 

66.31 

41.0 

22.5 

9.96 

52.3 

22.4 

60.48 

63.3 

22.3 

39.47 

10.6 

23.5 

66.71 

41.3 

23.5 

9.95 

52.7 

23.4 

59.88 

63.7 

23.3 

38.51 

10.6 

24.5 

67.10 

41.7 

24.5 

9.90 

53.1 

24.4 

59.23 

64.0 

24.3 

37.58 

10.8 

25.5 

67.49 

42.1 

25.5 

9.79 

53.5 

25.4 

58.55 

64.3 

25.3 

36.69 

11.0 

26.5 

67.84 

42.5 

26.4 

9.61 

53.9 

26.4 

57.88 

64.6 

26.3 

35.84 

11.1 

27.5 

68.13 

42.9 

27.4 

9.38 

54.3 

27.4 

57.23 

64.8 

27.3 

35.04 

11.2 

28.5 

68.37 

43.3 

28.4 

9.11 

54.7 

28.4 

56.61 

65.1 

28.3 

34.25 

11.3 

29.5 

• 

68.54 

43.7 

29.4 

8.80 

55.1 

29.4 

56.05 

65.3 

29.3 

33.49 

11.4 

30.5 

68.66 

44.1 

30.4 

8.50 

55.4 

30.4 

55.50 

65.6 

30.3 

32.73 

11.5 

31.5 

68.75 

44.5 

31.4 

8.24 

55.8 

31.3 

54.97 

65.8 

31.3 

31.93 

11.7 

32.5 

68.82 

44.8 

32.4 

8.00 

56.1 

32.3 

54.45 

66.1 

32.3 

31.08 

11.6 

^68 
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APPARENT  PLACES 

OF  51  ( 

CEPHEJ 

■»  (**'^"», 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date, 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Aacen- 

gion. 

Declina- 
tion 
North. 

>   Right 
ABcen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

Uon 
North. 

Right 

Asoen- 

sion. 

Declina- 
tion 
North. 

'     h     m 

6  38 

o       / 

87  14 

h     m 

638 

o       / 

87  14 

fa     m 

638 

O          1 

87  14 

h     m 

637 

O          1 

87  14; 

0.5 

8 

32.02 

19.5 

1.4 

29.96 

29.8 

1.3 

21.63 

36.3 

1.2 

68.63 

38.6 

1.5 

32.10 

19.9 

2.4 

29.73 

30.1 

2.3 

21.21 

36.5 

2.2 

68.25 

38.6 

2.5 

32.14 

20.2 

3.4 

29.50 

30.3 

3.3 

20.81 

36.6 

3.2 

67.88 

38.5 

3.5 

32.16 

20.6 

4.4 

29.28 

30.5 

4,3 

20.44 

36.7 

4.2 

67.50 

38.5 

4.5 

32.16 

20.9 

5.4 

29.07 

30.8 

5.3 

20.09 

36.8 

5.2 

67.11 

38.5 

5.5 

32.16 

21.2 

6.4 

28.89 

31.0 

6.3 

19.74 

36.9 

6.2 

66.70 

38.5 

6.5 

32.16 

21.5 

7.4 

28.71 

31.3 

7.3 

19.40 

37.1 

7.2 

66.27 

38.5  ; 

7.5 

32.17 

21.8 

8.4 

28.51 

31.6 

8.3 

19J05 

37.2 

'  8.2 

65.81 

38.5 

8.5 

32.21 

22.1 

9.4 

28.30 

31.8 

9.3 

18.67 

37.4 

9.2 

65.34 

38.4 

9.5 

32.24 

22.4 

10.4 

28.06 

32.1 

10.3 

18.26 

37.5 

10J2 

64.86 

38.4 

10.5 

32.28 

22.7 

11.4 

27.79 

32.4 

11.3 

17.84 

37.7 

11.2 

64.39 

38.3 

11.5 

32.33 

23.0 

12.4 

27.48 

32.7 

12.3 

17.37 

37.8 

12.2 

63.95 

38.2 

12.5 

32.36 

23.4 

13.4 

27.13 

33.0 

13.3 

16.90 

37.9 

13.2 

63.52 

38.0 

13.5 

32.36 

23.8 

14.4 

26.79 

33.3 

14.3 

16.42 

38.0 

14.2 

63.14 

37.9 

14.5 

32.35 

24.1 

15.4 

26.43 

33.5 

15.3 

15.96 

38.1 

15.2 

62.77 

37.8 

15.5 

32.29 

24.5 

16.4 

26.09 

33.7 

16.3 

15.51 

38.2 

16.2 

62.43 

37.7 

16.5 

32.20 

24.8 

17.4 

25.77 

33.9 

17.3 

15.09 

38.2 

17.2 

62.08 

37.6 

17.4 

32.08 

25.2 

18.4 

25.45 

34.1 

18.3 

14.68 

38.2 

18.2 

61.74 

37.5 

18.4 

31.94 

25.5 

19.4 

25.17 

34.2 

19.3 

14.29 

38.3 

19.2 

61.39 

37.4 

19.4 

31.81 

25.8 

20.4 

24.89 

34.4 

20.3 

13.92 

38.3 

20.2 

61.01 

37.3 

20.4 

31.68 

26.1 

21.4 

24.61 

34.6 

21.3 

13.55 

38.4 

21.2 

60.60 

37.2 

21.4 

31.58 

26.4 

22.4 

24.32 

34.9 

22.3 

13.16 

38.5 

22.2 

60.18 

37.1 

22.4 

31.48 

26.6 

23.3 

24.01 

35.1 

23.3 

12.75 

38.5 

23.2 

59.75 

37.0 

23.4 

31.40 

26.9 

24.3 

23.68 

35.4 

24.3 

12.31 

38.6 

24.2 

59.34 

36.8 

24.4 

31.34 

27.2 

25.3 

23.31 

35.6 

25.3 

11.84 

38.7 

25.2 

58.93 

36.7 

25.4 

31.26 

27.5 

26.3 

22.92 

35.8 

26.3 

11.37 

38.7 

26.2 

58.54 

36.5 

26.4 

31.17 

27.9 

27.3 

22.50 

36.0 

27.3 

10.87 

38.8 

27.2 

58.19 

36.3 

27.4 

31.05 

28.2 

28.3 

22.06 

36.2 

28.3 

10.39 

38.8 

28.2 

57.66 

36.1 

28.4 

30.89 

28.5 

29.3 

21.63 

36.3 

29.3 

9.91 

38.7 

29.2 

57.55 

35.9 

29.4 

30.69 

28.9 

30.3 

21.21 

36.5 

30.3 

9.46 

38.7 

30.2 

57.26 

35.7 

30.4 

30.47 

29.2 

31.3 

20.81 

36.6 

31.2 

9.03 

38.6 

31.2 

56.98 

35,5 

31.4 

30.22 

29.5 

32.3 

20.44 

36.7 

32.2 

8.63 

38.6 

32.2 

56.70 

35.4 
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1 

APPARENT  PLACES  OF  51  CEPHE] 

J  ^Min^.) 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
8olar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

A«io«n- 

aion. 

Declioa' 

Uon 
yortk. 

Bight 

Aflcen- 

Hion. 

Declina- 
tion 
Nartk. 

Right 

Attcen- 

8ion. 

Declina- 
tion 
North, 

Right 

A8oen- 

Mion. 

Declina- 
tion 
Nonk, 

h     m 

6  37 

87  14 

h     m 

637 

87  14 

•  h     m 

6  37 

O          1 

87  14 

h     m 

6  37 

o        / 

87  14 

1.2 

56.96 

35.5 

1.1 

8 

49.83 

28.3 

1.0 

• 

49.53 

19.4 

1.9 

56.66 

10.2 

2.2 

56.70 

35.4 

2.1 

49.67 

28.1 

2.0 

49.58 

19.1 

2.9 

57.03 

9.9 

3.2 

56.40 

35  J2 

3.1 

49.51 

27.8 

3.0 

49.66 

18.8 

3.9 

57.43 

9.7 

4.2 

56.09 

35.1 

4.1 

49.34 

27.5 

4.0 

49.78 

18.4 

4.9 

57.83 

9.4 

6.2 

55.76 

34.9 

5.1 

49.20 

27.2 

5.0 

49.92 

18.1 

5.9 

58.22 

9.2 

6.2 

55.41 

34.8 

6.1 

49.07 

26.9 

6.0 

50.10 

17.7 

6.9 

58.60 

9.0 

7.1 

55.06 

34.6 

7.1 

48.99 

26.5 

7.0 

50.30 

17.4 

7.9 

58.96 

8.8 

8.1 

54.71 

34.3 

8.1 

48.94 

26.2 

8.0 

50.50 

17.1 

8.9 

59.30 

8.6 

9.1 

54.38 

34.1 

9.1 

48.92 

25.9 

9.0 

50.71 

16.8 

9.9 

59.63 

8.4 

10.1 

54.08 

33.9 

10.1 

48.93 

25.6 

10.0 

50.92 

16.6 

10.9 

59.95 

8.2 

11.1 

53.80 

33.6 

11.1 

48.93 

25.3 

11.0 

51.12 

16.3 

11.9 

60.29 

8.0 

12.1 

53.56 

33.3 

12.1 

48.93 

25.0 

12.0 

51.30 

16.1 

12.9 

60.64 

7.7 

13.1 

53.34 

33.1 

13.0 

48.92 

24.8 

13.0 

51.47 

15.8 

13.9 

61.02 

7.5 

14.1 

53.14 

32.9 

14.0 

48.89 

24.5 

14.0 

51.63 

15.5 

14.9 

61.42 

7.2 

15.1 

52.94 

32.6 

15.0 

48.85 

24.2 

15.0 

51.78 

15.2 

15.9 

61.85 

7.0 

16.1 

62.74 

32.4 

16.0 

48.80 

24.0 

16.0 

51.95 

14.9 

16.9 

62.31 

6.7 

17.1 

52.51 

32.2 

17.0 

48.74 

23.7 

17.0 

52.13 

14.6 

17.9 

62.78 

6.5 

18.1 

52.28 

^.0 

18.0 

48.69 

23.4 

18.0 

52.35 

14.3 

18.9 

63.25 

6.3 

19.1 

52.03 

31.8 

19.0 

48.65 

23.0 

18.9 

52.61 

14.0 

19.9 

63.71 

6.2 

20.1 

51.77 

31.6 

20.0 

48.65 

22.7 

19.9 

52.90 

13.7 

20.9 

64.16 

6.0 

21.1 

51.50 

31.3 

21.0 

48.68 

22.3 

20.9 

53.20 

13.4 

21.9 

64.59 

5.9 

22.1 

51.25 

31.1 

22.0 

48.75 

22.0 

21.9 

53.52 

13.1 

22.9 

64.98 

5.7 

23.1 

51.02 

30.8 

23.0 

48.85 

21.7 

22.9 

53.84 

12.8 

23.9 

65.37 

5.6 

24.1 

50.81 

30.5 

24.0 

48.97 

21.4 

23.9 

54.15 

12.6 

24.8 

65.76 

5.4 

25.1 

50.65 

30.2 

25.0 

49.08 

21.1 

24.9 

54.43 

12.4 

25.8 

66.16 

5.2 

26.1 

50.51 

29.9 

26.0 

49.19 

20.8 

25.9 

54.71 

12.1 

26.8 

66.59 

6.0 

27.1 

50.40 

29.6 

27.0 

49.29 

20.5 

26.9 

54.95 

11.9 

27.8 

67.03 

4.8 

29.1 

50.30 

29.3 

28.0 

49.37 

20.3 

27.9 

.  55.19 

11.6 

28.8 

67.51 

4.6 

29.1 

50.20 

29.0 

29.0 

49.43 

20.0 

28.9 

55.43 

11.4 

29.8 

68.01 

4.4 

30.1 

50.09 

28.8 

30.0 

49.48 

19.7 

29.9 

55.70 

11.1 

30.8 

68.54 

4.2 

31.1 

49.98 

28.6 

31.0 

49.53 

19.4 

30.9 

55.99 

10.8 

31.8 

69.06 

4.1 

32.1 

49.83 

28.3 

32.0 

49.58 

19.1 

31.9 

56.31 

10.5 

32.8 

69.59 

3.9 

S70 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hev., 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

ABcen- 

Bion. 

Declina- 
tion 
Iforth. 

Right 

ABcen- 

Hion. 

Declina- 
tion 
North. 

Right 

Asccn- 

Bion. 

Declina- 
tion 
North. 

1 

Right 

A  seen- 

Bion. 

Declina- 
tion 
North. 

h     m 

6  38 

O          i 

87  14 

h     m 

638 

o        / 

87  14 

h     m 

6  38 

o        / 

87  14 

h     m 

638 

O          1 

87  14 

1.8 

B 

9.59 

3.9 

1.7 

25.09 

1.6 

1.7 

B 

41.17 

3.6 

1.6 

B 

53.81 

u 

9.6 

2.8 

10.11 

3.8 

2.7 

25.60 

1.6 

2.7 

41.61 

3.7 

2.6 

54.16 

9.8 

3.8 

10.60 

3.7 

3.7 

26.09 

1.6 

3.7 

42.08 

3.8 

3.6 

54.52 

10.1 

4.8 

11.07 

3.6 

4.7 

26.57 

1.6 

4.7 

42.56 

3.9 

4.6 

54.89 

10.3 

5.8 

11.52 

3.5 

5.7 

27.06 

1.6 

5.6 

43.06 

4.0 

5.6 

55.26 

10.6 

6.8 

11.95 

3.4 

6.7 

27.56 

1.6 

6.6 

43.59 

4.2 

6.6 

55.62 

10.9 

7.8 

12.40 

3.3 

7.7 

28.08 

1.6 

7.6 

44.12 

4.3 

7.6 

55.95 

11J8 

8.8 

12.85 

3.1 

8.7 

28.63 

1.6 

8.6 

44.64 

4.5 

8.6 

56.24 

11.5 

9.8 

13.32 

3.0 

9.7 

29.20 

1.5 

9.6 

45.14 

4.7 

9.6 

56.51 

11.9 

10.8 

13.82 

2.8 

10.7 

29.78 

1.6 

10.6 

45.62 

4.9 

10.6 

56.74 

12.2 

11.8 

14.35 

2.7 

11.7 

30.38 

1.6 

11.6 

46.08 

5.1 

11.6 

56.96 

12.5 

18.8 

14.90 

2.6 

12.7 

30.96 

1.6 

12.6 

46.50 

5.4 

12.5 

57.16 

12.8 

13.8 

15.46 

2.5 

13.7 

31.52 

1.7 

13.6 

46.89 

5.6 

13.5 

57.37 

13.1 

14.8 

16.03 

2.4 

14.7 

32.07 

1.8 

14.6 

47.28 

5.8 

14.5 

57.50 

13.3 

15.8 

16.60 

2.3 

15.7 

32.58 

1.9 

15.6 

47.66 

6.0 

15.5 

57.83 

13.6 

16.8 

17.14 

2.3 

16.7 

33.07 

2.0 

16.6 

48.05 

6.1 

16.5 

58.08 

• 

13.9 

17.8 

17.66 

2.2 

17.7 

33.55 

2.1 

17.6 

48.47 

6.3 

17.5 

58.34 

14.1 

18.8 

18.16 

2.2 

18.7 

34.02 

2.1 

18.6 

48.89 

6.5 

18.5 

58.61 

14.4 

19.8 

18.63 

2.1 

19.7 

34.51 

2.2 

19.6 

49.34 

6.6 

19.5 

58.87 

14.8 

20.8 

19.10 

2.1 

20.7 

34.99 

2.2 

20.6 

49.80 

6.9 

20.5 

59.11 

15.1 

21.8 

19.57 

2.0 

21.7 

35.51 

2.3 

21.6 

50.26 

7.1 

21.5 

59.32 

15.5 

22.8 

20.06 

1.9 

22.7 

36.04 

2.3 

22.6 

50.71 

7.3 

22.5 

59.50 

15.8 

23.8 

20.57 

1.8 

23.7 

36.60 

2.4 

23.6 

51.14 

7.6 

23.5 

59.63 

16.2 

24.8 

21.10 

1.7 

24.7 

37.18 

2.5 

24.6 

51.55 

7.9 

24.5 

59.74 

16.5 

25.8 

21.66 

1.7 

25.7 

37.74 

2.6 

25.6 

51.91 

8.1 

25.5 

59.83 

16.8 

26.8 

22.23 

1.6 

26.7 

38.30 

2.7 

26.6 

52.25 

8.4 

26.5 

59.92 

17.2 

27.8 

22.82 

1.6 

27.7 

38.84 

2.9 

27.6 

52.56 

8.7 

27.5 

60.01 

17.5 

28.8 

23.41 

1.6 

28.7 

39.35 

3.0 

28.6 

52.86 

8.9 

28.5 

60.11 

17.7 

29.8 

24.00 

1.6 

29.7 

39.83 

3.2 

29.6 

53.17 

9.2 

29.5 

60.23 

18.0 

30.7 

24.55 

1.6 

30.7 

40.29 

3.3 

30.6 

53.48 

9.4 

30.5 

60.37 

18.3 

31.7 

25.09 

1.6 

31.7 

40.73 

3.5 

31.6 

53.81 

9.6 

31.5 

60.52 

18.6 

32.7 

25.60 

1.6 

32.7 

41.17 

3.6 

32.6 

54.16 

9.8 

32.5 

60.67 

19.0 
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APPARENT  PLACES  OF  6  URSiK  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

• 
MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

A8c«n- 

rion. 

Declina- 
tion 
North. 

Right 

Aacen- 

ilon. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North.  - 

Right 

Ascen- 

sion. 

Declina- 
tion 
North, 

18  14 

86  36 

h     m 

18  14 

86  36 

h     m 

18  14 

86  36 

h     m 

18  14 

86  36 

1.0 

1 
17.75 

23.5 

1.9 

21.21 

13.1 

1.8 

29.14 

It 

7.1 

1.7 

40.19 

5.9 

2.0 

17.75 

23.1 

2.9 

21.46 

12.9 

2.8 

29.49 

7.0 

2.7 

40.50 

5.9 

3.0 

17.78 

22.8 

3.9 

21.69 

12.6 

3.8 

29.82 

6.9 

3.7 

40.83 

6.0 

4.0 

17.82 

22.4 

4.9 

21.91 

12.4 

4.8 

30.14 

6.8 

4.7 

41.15 

6.0 

5.0 

17.87 

22.1 

5.9 

22.11 

12.1 

5.8 

30.46 

6.7 

5.7 

41.47 

6.1 

6.0 

17.90 

21.8 

6.9 

22.32 

11.9 

6.8 

30.78 

6.6 

6.7 

41.82 

6.1 

7.0 

17.95 

21.5 

7.9 

22.52 

11.6 

7.8 

31.09 

6.5 

7.7 

42.19 

6.2 

8.0 

17.99 

21.1 

8.9 

22*74 

11.3 

8.8 

31.42 

6.3 

8.7 

42.57 

6.3 

9.0 

18.02 

20.8 

9.9 

22.97 

11.1 

9.8 

31.76 

6.2 

9.7 

42.95 

6.3 

10.0 

18.05 

20.5 

10.9 

23.23 

10.8 

10.8 

32.13 

6.1 

10.7 

43.32 

6.4 

11.0 

18.07 

20.2 

11.9 

23.52 

10.5 

11.8 

32.51 

6.0 

11.7 

43.69 

6.6 

11.9 

18.11 

19.8 

12.9 

23.81 

10.2 

12.8 

32.90 

5.9 

12.7 

44.02 

6.7 

12.9 

18.16 

19.5 

13.9 

24.13 

10.0 

13.8 

33.30 

5.8 

13.7 

44.34 

6.9 

13.9 

18.23 

19.1 

14.9 

24.43 

9.8 

14.8 

33.69 

5.8 

14.7 

44.65 

7.1 

14.9 

18.33 

18.7 

15.9 

24.74 

9.6 

15.8 

34.08 

5.7 

15.7 

44.94 

7.2 

15.9 

18.44 

18.4 

16.9 

25.05 

9.4 

16.8 

34.44 

5.7 

16.7 

45.22 

7.4 

16.9 

18.57 

18.0 

17.8 

25.35 

9.2 

17.8 

34.80 

5.7 

17.7 

45.50 

7.5 

17.9 

18.71 

17.7 

18.8 

25.63 

9.1 

18.8 

35.14 

5.7 

18.7 

45.79 

7.6 

18.9 

18.87 

17.4 

19.8 

25.90 

8.9 

19.8 

35.47 

5.7 

19.7 

46.09 

7.7 

19.9 

19.03 

17.1 

20.8 

26.17 

8.7 

20.8 

35.80 

5.7 

20.7 

46.41 

7.9 

20.9 

19.17 

16.8 

-  21.8 

26.44 

8.5 

21.8 

36.13 

5.6 

21.7 

46.74 

8.0 

21.9 

19.30 

16.5 

22.8 

26.74 

8.3 

22.8 

36.48 

5.6 

22.7 

47.07 

8.1 

22.9 

19.42 

16.2 

23.8 

27.04 

8.1 

23.8 

36.83 

5.5 

23.7 

47.40 

8.3 

23.9 

19.54 

15.9 

24.8 

27.35 

7.9 

24.8 

37.19 

5.5 

24.7 

47.72 

8.5 

24.9 

19.66 

15.6 

25.8 

27.69 

7.7 

25.7 

37.59 

5.5 

25.7 

48.02 

8.7 

25.9 

19.79 

15.3 

26.8 

28.05 

7.5 

26.7 

37.98 

5.5 

26.7 

48.31 

9.0 

26.9 

19.93 

15.0 

27.8 

28.42 

7.3 

27.7 

38.39 

5.5 

27.7 

48.58 

9.2 

27.9 

20.10 

1 

14.6 

28.8 

28.78 

7.2 

28.7 

38.77 

5.6 

28.7 

48.84 

9.4 

28.9 

20.30 

14.3 

29.8 

29.14 

7.1 

29.7 

39.15 

5.6 

29.7 

49.08 

9.6 

29.9 

20.51 

14.0 

30.8 

29.49 

7.0 

30.7 

39.51 

5.7 

30.7 

49.31 

9.8 

30.9 

20.74 

13.6 

31.8 

29.82 

6.9 

31.7 

39.85 

5.8 

31.6 

49.55 

10.0 

31.9 

20.97 

13.4 

32.8 

30.14 

6.8 

32.7 

40.19 

5.9 

32.6 

49.79 

10.2 
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APPARENT  PLACES  OF  d  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.6 
3.6 
3.6 

4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
19.6 

13.6 
14.6 
15.6 
16.6 

ir.6 

18.6 
19.6 
90.6 

31.6 
39.6 
33.6 
34.6 

35.6 
36.6 
37.6 
38.6 

39.6 
30.6 
31.6 
32.6 


MAY. 


Right 

Aflcon* 

Bion. 


h     m 

18  14 

8 

49.55 
49.79 
50.03 
50.36 


50.53 
50.79 
51.06 
51.33 

51.56 
51.77 
51.97 
53.14 

58.30 
53.47 
53.63 
52.78 

53.96 
53.15 
53.34 
53.53 

53.78 
53.89 
54.04 
54.18 

54.39 
54.39 
54.46 
54.54 

54.61 
54.70 
54.80 
54.91 


Declina- 
tion 
North. 


86  36 


10.0 
10.3 
10.4 
10.6 

10.8 
11.0 
11.3 
11.5 

U.8 
12.1 
13.4 
13.7 

13.9 
13.3 
13.4 
13.7 

13.9 
14.1 
14.4 
14.6 

14.9 
15.2 
15.6 
15.9 

16.2 
16.5 
16.8 
17.1 

17.4 
17.7 
17.9 
1&2 


Mean 
Solar 
Date. 


1.6 
3.6 

3.6 
4.6 

5.6 
6.6 
7.5 
8.5 

9.5 
10.5 


JUNE. 


Rivbt 

Aiicen- 

sion. 


h     m 

18  14 

8 

54.91 
55.01 
55.11 
55.33 


55.30 
55.36 
55.39 
55.41 

55.41 
55.40 


Declina- 
tion 
North. 


li.O 

13.5 

55.39 

13.5 

55.39 

14.5 

55.40 

15.5 

55.40 

16.5 

55.43 

17.5 

55.44 

18.5 

55.45 

19.5 

55.44 

30.5 

55.41 

31.5 

55.36 

83.5 

55.37 

33.5 

55.18 

34.5 

55.08 

35.5 

54.98 

86.5 

54.89 

37.5 

54.80 

38.5 

54.73 

39.5 

54.66 

30.5 

54.60 

31.5 

54.53 

32.5 

54.45 

86  36 


18.3 
18.5 

18.8 
19.1 

19.4 
19.8 
30.1 
80.5 

30.8 
31,1 
31.4 
31.8 

28.0 
88.3 
32.5 

38.8 

83.3 
83.5 
83.8 
84.8 

84.6 
84.9 
85.8 
35.5 

35.8 
36.1 
36.4 
86.7 

86.9 
37.8 
87.6 
37.9 


Mean 
Solar 
Date. 


1.5 
8.5 
3.5 
4.5 

5.5 
6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
13.5 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
80.4 

81.4 
82.4 
23.4 
24.4 

25.4 
26.4 
87.4 
38.4 

39.4 
30.4 
31.4 
38.4 


JULY. 


Right 

Aiscen- 

Bion. 


h     ni 

18  14 

■ 
54.53 

54.45 

54.35 

54.33 


54.07 
53.90 
53.73 
53.54 

53.36 
53.18 
53.01 
52.86 

58.71 
53.57 
53.41 
58.25 

52.05 
51.83 
51.60 
51.35 

51.09 
50.83 
oO.oo 
50.34 

50.11 
49.89 
49.66 
49.43 

49.20 
48.96 
48.69 
48.40 


Declina- 
tion 
North. 


86  36 


27.6 
27.9 
88.3 
88.6 

88.9 
89.8 
89.6 

39.8 

30.1 
30.4 
30.6 
30.9 

31.8 
31.4 
31.7 
33.1 

33.4 
38.7 
33.0 
33.3 

33.6 
33.8 
34.0 
34.3 

34.5 
34.7 
34.9 
35.3 

35.5 
35.8 
36.0 
36.3 


Mean 
Solar 
Date. 


1.4 
8.4 
3.4 
4.4 

5.4 
6.4 

7.4 

8.4 

9.4 
10.4 
11.4 
18.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.3 
30.3 

31.3 
32.3 
33.3 
84.3 

35.3 
26.3 
37.3 
38.3 

39.3 
30.3 
31.3 
32.3 


AUGUST 


Right 

A«oen- 

sioD. 


h     m 

18  14 

48.40 
48.09 
47.76 
47.44 


47.11 
46.79 
46.47 
46.17 

45.89 
45.59 
45.31 
45.01 

44.70 
44.37 
44.00 
43.64 

43.25 
42.87 
42.49 
42.12 

41.76 
41.42 
41.08 
40.75 

40.41 
40.06 
39.69 
39.30 

38.91 
38.48 
38.05 
37.63 


Declina- 
tion 
North. 


86  36 


36.3 
36.6 
36.8 
37.0 

37.2 
37.4 

37.6 
37.8 

38.0 
38.2 
38.4 
38.6 

38.9 
39.1 
39.3 
39.5 

39.7 
39.9 
40.0 
40.2 

40.3 
40.4 
40.6 
40.7 

40.9 
41.0 
41.2 
41.4 

41.6 
41.7 

41.8 
41.9 
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APPARENT  PLACES  OF  6  URSiK  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

• 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     m 

18  14 

86  36 

h     m 

18  14 

86  36 

h     m 

18  14 

86  36 

h     m 

18  13 

86  36 

1.3 

37.63 

41.9 

1.2 

8 

25.07 

43.2 

1.1 

12.58 

39.9 

1.1 

s 

63.49 

32.6 

3.3 

37.21 

42.0 

2.2 

24.66 

43.2 

2.1 

12.24 

39.7 

2.1 

63.26 

32.4 

3.3 

36.80 

42.1 

3.2 

24.27 

43.1 

3.1 

11.90 

39.6 

3.1 

63.02 

32.1 

4.3 

36.40 

42.2 

4.2 

23.86 

43.1 

4.1 

11.54 

39.4 

4.1 

62.78 

31.8 

5.3 

36.02 

42.2 

5.2 

23.47 

43.0 

5.1 

11.17 

39.3 

5.1 

62.55 

31.5 

6.3 

35.65 

42.3 

6.2 

23.07 

43.0 

6.1 

10.79 

39.1 

6.1 

62.32 

31.2 

7.3 

35.29 

42.4 

7.2 

22.67 

43.0 

7.1 

10.41 

38.9 

7.0 

62.11 

30.8 

8.3 

34.91 

42.5 

8.2 

22.25 

43.0 

8.1 

10.02 

38.7 

8.0 

61.92 

30.5 

9.3 

34.51 

42.6 

0.2 

21.81 

42.9 

9.1 

9.64 

38.4 

9.0 

61.74 

30.1 

10.3 

34.11 

42.7 

10.2 

21.36 

42.9 

10.1 

9.28 

38.2 

10.0 

61.58 

29.8 

11.3 

33.69 

42.9 

11.2 

20.90 

42.8 

11.1 

8.95 

37.9 

11.0 

61.44 

29.4 

12.3 

33.26 

43.0 

12.2 

20.44 

42.7 

12.1 

8.64 

37.7 

12.0 

61.32 

29.1 

13.3 

32.81 

.43.0 

13.2 

20.00 

42.6 

13.1 

8.33 

37.4 

13.0 

61.19 

28.8 

14.3 

32.36 

43.1 

14.2 

19.58 

42.5 

14.1 

8.05 

37.2 

14.0 

61.07 

28.5 

15.3 

31.91 

43.2 

15.2 

19.18 

42.3 

15.1 

7.76 

36.9 

15.0 

60*94 

28.2 

16.3 

31.46 

43.1 

16.2 

18.79 

42.2 

16.1 

7.48 

36.7 

16.0 

60.79 

27.9 

17.3 

31.03 

43.1 

17.2 

18.41 

42.1 

17.1 

7.19 

36.5 

17.0 

60.64 

27.6 

18.3 

30.62 

43.2 

18.2 

18.03 

42.0 

18.1 

6.89 

36.3 

18.0 

60.48 

27.2 

19.3 

30.23 

43.2 

19.2 

17.67 

41.9 

19.1 

6.58 

36.1 

19.0 

60.34 

26.9 

20.3 

29.83 

43.2 

20.2 

17.29 

41.8 

20.1 

6.27 

35.8 

20.0 

60.23 

26.5 

21.3 

29.45 

43.2 

21.2 

16.89 

41.7 

21.1 

5.95 

35.6 

21.0 

60.12 

26.2 

22.3 

29.05 

43.2 

22.2 

16.47 

41.6 

22.1 

5.63 

35.3 

22.0 

60.03 

25.8 

23.3 

28.64 

43.3 

23.2 

16.05 

41.5 

23.1 

5.34 

35.0 

23.0 

59.95 

25.4 

24.3 

28.22 

43.4 

24.2 

15.63 

41.4 

24.1 

5.05 

34.7 

24.0 

59.91 

25.0 

25.2 

27.78 

43.4 

25.2 

15,20 

41.2 

25.1 

4.79 

34.4 

25,0 

59.87 

24.7 

26.2 

27.33 

43.4 

26.2 

14.78 

41.1 

26.1 

4.56 

34.0 

26.0 

59.85 

24.3 

27.2 

26.86 

43.4 

27.2 

14.37 

40.9 

27.1 

4.34 

33.7 

27.0 

59.83 

24.0 

28.2 

26.41 

43.4 

28.2 

13.98 

40.7 

28.1 

4.14 

33.4 

28.0 

59.80 

23.7 

29.2 

25.95 

43.4 

29.2 

13.60 

40.5 

29.1 

3.92 

33.2 

29.0 

59.77 

23.4 

30.2 

25.50 

43.3 

30.2 

13.25 

40.3 

30.1 

3.71 

32.9 

30.0 

59.72 

23.1 

31.2 

25.07 

43.2 

31.2 

12.92 

40.1 

31.1 

3.49 

32.6 

31.0 

59.68 

22.7 

32.2 

24.66 

43.2 

32.1 

12.58 

39.9 

32.1 

3.26 

32.4 

32.0 

59.63 

22.4 

35 
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FIXED  STARS,  1869. 


APPARENT  PLACES  OF  A  VRSAL  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.1 
3.1 
3.1 
4.1 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
13.0 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 

24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


JANUARY. 


Right 

Ascen- 

Bion. 


h     m 

19  54 

32.57 
32.04 
31.58 
31.19 


30.84 
30.52 
30.19 
29.83 

29.43 
29.00 
28.54 
28.09 

27.66 
27.30 
27.02 
26.81 

26.68 
26.61 
26.57 
26.54 

26.52 
26.46 
26.38 
26.26 

26.14 
26.01 
25.91 
25.88 

25.94 
26.09 
26.29 
26.56 


Declina- 
tion 
North. 


88  54 


65.7 
65.3 
65.0 
64.7 

64.4 
64.1 
63.8 
63.5 

63.2 
62.9 
62.6 
62.3 

62.0 
61.6 
61.2 
60.9 

60.5 
60.1 
59.8 
59.5 

59.2 
58.9 
58.6 
58.3 

58.0 
57.6 
57.3 
56.9 

56.6 
56.2 
55.8 
55.5 


Mean 
Solar 
Date. 


1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


FEBRUARY. 


Right 
Ascen- 
sion. 


h     m 

19  54 

26.56 
26.86 
27.16 
27.43 

27.68 
27.89 
28.08 
28.26 

28.46 
28.69 
28.99 
29.36 

29.82 
30.35 
30.92 
31.52 

32.11 
32.68 
33.20 
33.69 

34.16 
34.62 
35.11 
35.64 

36.23 
36.90 
37.65 
38.45 

39.31 
40.16 
41.00 
41.80 


Declina- 
tion 
North. 


88  54 


55.5 
55.2 
54.9 
54.6 

54.3 
54.0 
53.7 
53.4 

63.1 
52.7 
52.4 
52.0 

51.7 
51.3 
51.0 
50.7 

50.5 
50.2 
50.0 
49.7 

49.4 
49.2 
48.9 
48.6 

48.3 
47.9 

47.7 
47.4 

47.1 
46.9 
46.7 
46.5 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 

8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.8 

17.8 

18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 

26.8 
27.8 

28.8 

29.8 
30.8 
31.8 
32.8 


MARCH. 


Right 
Ascen- 
sion. 


h     m 

19  54 

8 

40.16 
41.00 
41.80 
42.56 

43.29 
43.99 
44.69 
45.42 

46.18 
47.02 
47.92 
48.90 

49.93 
50.98 
52.01 
53.02 

53.99 
54.92 
55.81 
56.69 

57.56 
58.46 
59.40 
60.40 

61.46 
62.59 
63.74 
64.90 

66.08 
67.21 
68.29 
69.31 


Declina- 
tion 
North. 


88  54 


46.9 
46.7 
46.5 
46.3 

46.0 
45.8 
45.6 
45.4 

45.1 
44.9 
44.6 
44.4 

44.2 
44.0 
43.8 
43.7 

43.6 
43.4 
43.3 
43.2 


Mean 
Solar 
Date. 


1.8 

2.8 
3.8 
4.8 

5.8 
6.8 

7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 


APRIL. 


Right 
Ascen- 
sion. 


43.0 

21.7 

42.8 

22.7 

42.6 

23.7 

42.5 

24.7 

42.3 

25.7 

42.2 

26.7 

42.0 

27.7 

41.9 

28.7 

41.9 

29.7 

41.8 

30.7 

41.7 

31.7 

41.7 

32.7 

h     m 

19  55 

9.31 
10.29 
11.24 
12.20 


13.19 
14.22 
15.32 
16.47 

17.67 
18.90 
20.12 
21.32 

22.46 
23.54 
24.57 
25.56 

26.52 
27.49 
28.49 
29.55 

30.65 
31.80 
32.99 
34.18 

35.36 
36.50 
37.58 
38.60 

39.56 
40.47 
41.38 
42.28 


DecVna- 

tlon 

North, 


88  54 


41.7 
41.6 
41.6 
41.5 

41.4 
41.3 
41.2 
4L1 

41.1 
41.0 
41.0 
41.1 

41.1 
41.1 
41.1 
41.2 

41.2 
41.2 
41.2 
41.2 

41.2 
41.2 
41.2 
41.3 

41.3 
41.4 
41.5 
41.7 

41.8 
41.9 
42.0 
42.0 
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APPARENT  PLACES  OF  X  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

• 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Ascen- 

aion. 

Decllna- 

Uon 
Norik. 

Right 

Aficen- 

nion. 

Declina- 
tion 
North. 

Right 

Ancen- 

Bion. 

DecUna- 

tiou 
North. 

Right 
Ascen- 

BiOD. 

Decllua- 

tion 
North, 

h     m 

19  55 

88  54 

h     m 

19  56 

o       / 

88  54 

h     m 

19  56 

o        / 

88  54 

h     m 

19  55 

88  55 

1.7 

41.38 

42.0 

1.6 

s 

7.91 

47.3 

1.6 

20.  IQ 

55.9 

1.5 

75.06 

6.1 

2.7 

42.28 

42.0 

2.6 

8.63 

47.5 

2.6 

20.34 

56.2 

2.5 

74.56 

6.5 

3.7 

43.23 

42.1 

3.6 

9.39 

47.7 

3.6 

20.54 

56.6 

3.5 

73.99 

6.8 

4.7 

44.22 

42.2 

4.6 

10.14 

48.0 

4.6 

20.68 

56.9 

4.5 

73.37 

7.2 

5.7 

45.26 

42.3 

5.6 

10.86 

48.3 

5.5 

20.74 

57.3 

5.5 

72.72 

7.5 

6.7 

46.34 

42.3 

6.6 

11.53 

48.6 

6.5 

20.72 

57.7 

6.5 

72.07 

7.8 

7.7 

47.44 

42.5 

7.6 

12.13 

48.9 

7.5 

20.64 

58.0 

7.5 

71.43 

8.0 

8.7 

48.53 

42.6 

8.6 

12.66 

49.2 

8.5 

20.50 

58.3 

8.5 

70.84 

8.3 

9.7 

49.61 

42.8 

9.6 

13.11 

49.5 

9.5 

20.36 

58.6 

9.4 

70.28 

8.6 

10.7 

50.63 

42.9 

10.6 

13.52 

49.8 

10.5 

20.22 

58.9 

10.4 

69.77 

8.9 

11.7 

51.58 

43.1 

11.6 

13.89 

50.0 

11.5 

20.11 

59.2 

11.4 

69.27 

9.2 

12.7 

52.46 

43.3 

12.6 

14.24 

50.3 

12.5 

20.04 

59.5 

12.4 

68.75 

9.5 

13.7 

53.29 

43.5 

13.6 

14.62 

50.5 

13.5 

20.02 

59.8 

13.4 

68.21 

9.8 

14.7 

54.08 

43.7 

14.6 

15.05 

50.8 

14.5 

20.01 

60.1 

14.4 

67.60 

10.2 

15.7 

54.85 

43.8 

15.6 

15.51 

51.0 

15.5 

20.01 

60.5 

15.4 

66.92 

10.5 

16.7 

55.63 

44.0 

16.6 

16.00 

51.3 

16.5 

19.98 

60.8 

16.4 

66.16 

10.8 

17.7 

56.45 

44.1 

17.6 

16.51 

51.6 

17.5 

19.89 

61.2 

17.4 

65.33 

11.2 

18.7 

57.31 

44.3 

18.6 

17.01 

51.9 

18.5 

19.73 

61.5 

18.4 

64.46 

11.5 

19.7 

58.21 

44.4 

19.6 

17.47 

52.2 

19.5 

19.50 

61.9 

19.4 

63.58 

11.7 

20.7 

59.14 

44.6 

20.6 

17.88 

52.5 

20.5 

19.20 

62.3 

20.4 

62.71 

12.0 

21.7 

60.08 

44.8 

21.6 

18.22 

52.9 

21.5 

18.84 

62.6 

21.4 

61.86 

12.2 

22.7 

61.02 

45.0 

22.6 

18.48 

53.2 

22.5 

18.44 

62.9 

22.4 

61.07 

12.5 

23.7 

61.92 

45.2 

23.6 

18.67 

53.5 

23.5 

18.04 

63.2 

23.4 

60.32 

12.7 

24.7 

62.75 

45.5 

24.6 

16.82 

53.9 

24.5 

17.64 

63.5 

24.4 

59.59 

13.0 

25.7 

63.51 

45.7 

25.6 

18.94 

54.2 

25.5 

17.28 

63.8 

25.4 

58.87 

13.3 

26.7 

64.20 

46.0 

26.6 

19.06 

54.4 

26.5 

16.95 

64.1 

26.4 

58.12 

13.6 

27.7 

64.83 

46.2 

27.6 

19.21 

54.7 

27.5 

16.67 

64.4 

27.4 

57.34 

13.9 

28.6 

65.43 

46.5 

28.6 

19.38 

55.0 

28.5 

16.41 

64.7 

28.4 

56.49 

14.2 

29.6 

66.01 

46.7 

29.6 

19.60 

55.3 

29.5 

16.14 

65.1 

29.4 

55.58 

14.5 

30.6 

66.61 

46.9 

30.6 

19.85 

55.6 

30.5 

15.84 

65.4 

30.4 

54.59 

14.8 

31.6 

67.24 

47.1 

31.6 

20.10 

55.9 

31.5 

15.49 

65.8 

31.4 

53.54 

15.1 

32.6 

67.91 

47.3 

32.6 

20.34 

-56.2 

32.5 

15.06 

66.1 

32.4 

52.45 

15.3 

k_. 
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APPARENT  PLACES  OF  X  URSiE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
So;u- 
Dafe. 

Mean 
Solar 
Date. 

Mean 
8olar 
Date. 

Mean 
Solar 
Date. 

Right 

ABcen* 

sioD. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Aflcen- 

Dion. 

Declina- 
tion 
North, 

Right 

Aticen- 
ition. 

Declina- 
tion 
North. 

h     m 

19  55 

88  55 

h     m 

19  54 

88  55 

h     m 

19  53 

88  55 

h     m 

19  53 

88  55 

1.4 

52.45 

i/ 

15.3 

1.3 

8 

78.38 

21.3 

1.^ 

8 

97.53 

II 
23.1 

1.1 

60.51 

20.1 

2.4 

51.37 

15.6 

2.3 

77.11 

21.4 

2.2 

96.32 

23.1 

2.1 

59.45 

20.0 

3.4 

50.30 

15.8 

3.3 

75.90 

21.5 

3.2 

95.10 

23.1 

3.1 

58.35 

19.8 

4.4 

49.28 

16.0 

4.3 

74.72 

21.6 

4.2 

93.85 

23.1 

4.1 

57.22 

19.7 

5.4 

48.30 

16.2 

5.3 

73.55 

21.7 

5.2 

92.55 

23.1 

5.1 

56.06 

19.5 

6.4 

47.35 

16.4 

6.3 

72.37 

21.8 

6.2 

91.19 

23.1 

6.1 

54.89 

19.3 

7.4 

46.44 

16.6 

7.3 

71.17 

22.0 

7.2 

89.79 

23.1 

7.1 

53.76 

19.1 

8.4 

45.53 

16.9 

8.3 

69.02 

:      22.1 

8.2 

88.36 

23.0 

8.1 

52.66 

18.8 

9.4 

44.59 

17.1 

9.3 

68.60 

22.3 

9.2 

86.92 

23.0 

9.1 

• 

51.63 

18.6 

10.4 

43.61 

17.4 

10.3 

67.23 

22.4 

10.2 

85.51 

22.9 

10.1 

50.66 

18.3 

11.4 

42.56 

17.6 

11.3 

65.80 

22.5 

11.2 

84.16 

22.8 

ll.l 

49.77 

18.1 

12.4 

41.44 

17.9 

12.3 

64.36 

22.6 

12.2 

82.86 

22.6 

12.1 

48.94 

17.8 

13.4 

40.26 

18.1 

13.3 

62.91 

22.7 

13.2 

81.63 

22.5 

13.1 

48.14 

17.6 

14.3 

39.03 

18.4 

14.3 

61.51 

22.7 

14.2 

80.45 

22.4 

14.1 

47.34 

17.4 

15.3 

37.79 

18.6 

15.3 

60.12 

22.7 

15.2 

79.30 

22.3 

15.1 

46.52 

17.2 

16.3 

36.55 

18.7 

16.3 

58.80 

22.8 

16.2 

78.17 

22.2 

16.1 

45.65 

16.9 

17.3 

35.34 

18.9 

17.3 

57.53 

22.8 

17.2 

77.02 

22.1 

17.1 

44.75 

16.7 

18.3 

34.17 

19.1 

18.3 

56.30 

22.8 

18.2 

75.83 

22.1 

18.1 

43.81 

16.5 

19.3 

33.05 

19.2 

19.3 

55.09 

22.9 

19.2 

74.59 

22.0 

19.1 

42.87 

16.3 

20.3 

31.97 

19.4 

20.3 

53.87 

23.0 

20.2 

73.30 

21.9 

20.1 

41.94 

16.0 

21.3 

30.91 

19.6 

21.2 

52.61 

23.0 

21.2 

71.98 

21.8 

21.1 

41.04 

15.7 

22.3 

29.84 

19.7 

22.2 

51.30 

23.1 

22.2 

70.64 

21.7 

22.1 

40.20 

15.4 

23.3 

28.75 

19.9 

23.2 

49.95 

23.2 

23.2 

69.32 

21.5 

23.1 

39.44 

15.1 

24.3 

27.61 

20.2 

24.2 

48.51 

23.2 

24.2 

68.03 

21.3 

24.1 

38.75 

14.8 

25.3 

26.41 

20.4 

25.2 

47.05 

23.3 

25.2 

66.81 

21.2 

25.1 

38.14 

14.5 

26.3 

25.14 

20.6 

26.2 

45.57 

23.3 

26.1 

65.66 

21.0 

26.1 

37.57 

14.2 

27.3 

23.82 

20.7 

27.2 

44.10 

23.3 

27.1 

64,58 

20.8 

27.1 

37.01 

13.9 

28.3 

22.46 

20.9 

28.2 

42.68 

23.3 

28.1 

63.54 

20.6 

28.1 

36.48 

13.6 

20.3 

21.08 

21.1 

29.2 

41.32 

23.2 

29.1 

62.54 

20.4 

29.1 

35.90 

13.4 

30.3 

19.71 

21.2 

30.2 

40.01 

23.2 

30.1 

61.53 

20.3 

30.1 

35.29 

13.1 

31.3 

18.38 

21.3 

31.2 

38.75 

23.1 

31.1 

60.51 

20.1 

31.1 

•34.65 

12.9 

32.3 

17.11 

21.4 

32.2 

37.53 

2:^.1 

32.1 

59.45 

20.0 

32.1 

34.00 

12.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Dato. 

a  Andromeds 

• 

y  Pegaei. 
(Jllgenib.) 

•/9  Hydri. 

a  CaasiopeflB. 

• 

Right 
Aaceniiion. 

DecllnaUon 
North, 

Kight 
Aicenaioii. 

DecUnatioa 
Nonk. 

Right 
AMenBlon. 

DecltaaHoQ 
South. 

Right 
Aflceiuioii. 

Declination 
Iforth. 

h 
0 

m 

1 

28  21 

h 

0 

m 

6 

O           / 

14  27 

h 
0 

m 

18 

77  59 

h     m 

0  33 

o        / 

55  48 

Jan.     0.2 

s 

36.55  - 

-.15 

66.3  -0.9 

8 

28.79- 

-.12 

17.8  -0.8 

46.18 

-.91 

59.8  -0.9 

8 

5.24- 

-.30 

1/ 

,  77.4  -0.3 

10.2 

36.40 

.14 

65.3 

1.1 

28.67 

.12 

16.9 

0.9 

45J28 

.86 

58.7 

1.4 

4.95 

.30   76.8    0.8 

20.2 

36.26 

.13 

64.0 

1.4 

28.55 

.11 

15.9 

1.0 

44.45 

.79 

57.1 

1.9 

4.65 

.39    75.8     1J2 

30.2 

36.14 

.12 

62.6 

1.5 

28.44 

.10 

14.9 

1.1 

43.71 

.69 

54.9 

8.4 

4.37 

.87|   74.3     1.7 

Feb.    9.1 

36.03 

.09 

61.0 

1.6 

28.35 

.06 

13.8 

1.1 

43.08 

.57 

52.2 

8.9 

4.12 

.83   72.5    8.0 

19.1 

35.95 

.07 

59.3 

1.7 

28.28 

.05 

12.7 

1.0 

42.56 

.44 

49.1 

3J3 

3.90 

.19,  70.3    8.3 

Mar.    1.1 

35.90- 

-.03 

57.6 

1.6 

28.24- 

-.03 

11.8 

0.9 

42.19 

.30 

45.8 

3.5 

3.74 

.14)  67.8    8.5 

11.0 

35.89  +.01 

56.0 

1.5 

28.23  +.01 

10.9 

0.7 

41.96 

-.14 

42.2 

3.7 

3.63- 

-.07j  65.3    8.6 

21.0 

35.92 

.05 

54.6 

1.3 

28.26 

.05 

10.3 

0.5 

41.89  +.01 

38.4 

3.8 

3.59 

.00,  62.7    8.5 

31.0 

35.99 

.10 

53.4 

1.1 

28.33 

.09 

9.9,-0.3 

41.98 

.17 

34.6 

3.8 

3.63  +.07  60.2    3.4  1 

Apr.  10.0 

36.11 

.14 

52.5 

0.7 

28.44 

.13 

9.8 

0.0 

42.22 

.33 

30.8 

3.7 

3.74 

.14    57.9     3.3 

19.9 

36.28 

.19 

51.9- 

-0.4 

28.59 

.17 

10.0  -K».3| 

42.63 

.48 

27.1 

3.6 

3.92 

.33   55.9     1.8 

29.9 

36.49 

.33 

51.7 

0.0 

28.78 

.21 

10.5 

0.7 

43.18 

.63 

23.6 

3.4 

4.17 

.39;  54.3    1.4 

May    9.9 

36.74 

.27 

51.9  +0.4 1 

29.01 

.34 

11.3 

1.0 

43.88 

.76 

20.4 

3.1 

4.49 

.34    53.0     1.0 

19.9 

37.02 

.30 

52.5 

0.8 

29.27 

.37 

12.4 

1.3 

44.70 

.88 

17.5 

3.7 

4.86 

.39 

52.3  -0.5 

29.8 

37.33 

.33 

53.4 

1.1 

29.55 

.30 

13.8 

1.5 

45.64 

.98 

15.0 

3.3 

5.27 

1 
.43 

52.0    0.0 

June   8.8 

37.66 

.33 

54.8 

1.5 

29.86 

.31 

15.4 

1.7 

46.66 

1.06 

12.9 

1.8 

5.72 

.46 

52.2  -K».5 

18.8 

37.99 

.33 

56.4 

1.8 

30.17 

.31 

17.3 

1.9 

47.75 

1.11 

11.3 

1.3 

6.18 

.471   52.9     1.0 

28.7 

38.33 

.33 

58.3 

3.0 

30.48 

.31 

19.3 

3.0 

48.88 

1.13 

10.3 

0.8 

6.66 

.47    54.1      1.4 

July    8.7 

38.65 

.33 

60.5 

2.2 

30.79 

.30 

21.3 

3.1 

50.01 

1.13 

9.8  -0.3 

7.1? 

.46 

55.8    1.8 

18.7 

38.96 

.30 

62.8 

2.4 

31.08 

.38 

23.5 

3.1 

51.13 

1.09 

9.9  -K).4 

7.57 

.43 

57.8    8.3 

28.7 

39.24 

.27 

65.2 

2.5 

31.36 

.36 

25.6 

3.1 

52.18 

1.03 

10.6 

1.0 

7.98 

.40 

60.2    3.5 

Aug.    7.6 

39.49 

.33 

67.7 

2.5 

31.60 

.23 

27.7 

3.0 

53.16 

.93 

11.8 

1.5 

8.36 

.36    62.9     3.8 

17.6 

39.71 

.20 

70.2 

2.4 

31.81 

.19 

29.6 

1.9 

54.02 

.79 

13.5 

3.0 

8.69 

.31    65.8     3.0 

27.6 

39.89 

.16 

72.6 

2.4 

31.98 

.16 

31.4 

1.7 

54.75 

.64 

15.7 

3.4 

8.98 

.361  68.9     3.1 

1 

Sept.  6.6 

40.02 

.13 

74.9 

2.3 

32.12 

.13 

33.1 

1.5 

55.31 

.47 

18.3 

3.7 

9.21 

.30    72.0     3.3 

16.5 

40.12 

.06 

77.1 

2.1 

32.22 

.08 

34.5 

1.3 

55.69 

.39 

21.1 

3.9 

9.38 

.14    75.3     3J2 

26.5 

40.17  +.04 

79.1 

1.9 

32.28 

.04 

35.8 

1.1 

55.88  +.09 

24.2 

3.1 

9.49 

.09 

78.5    3J8 

Oct     6.5 

40.19 

.00 

80.9 

1.7 

32.30  +.01 

36.8 

0.9 

55.88 

-.10 

27.3 

3.1 

9.55  +.03 

81.6    3.0 

16.4 

40.17  +.03 

82.5 

1.4 

32.30- 

-.03 

37.5 

0.7 

55.68 

.88 

30.3 

3.0 

9.55- 

-.03 

84.5    8.9 

26.4 

40.12 

.06 

83.8 

1.3 

32.26 

.05 

38.1 

0.4 

55.31 

.45 

33.2 

8.7 

9.50 

.08 

87.3    8.6 

Nov.    5.4 

40.05 

.09 

84.8 

0.9 

32.20 

.07 

38.4  +0.3 1 

54.78 

.60 

35.8 

8.4 

9.40 

.13 

89.8    3.3 

15.4 

39.95 

.11 

85.5 

0.6 

32.12 

.09 

38.5 

0.0 

54.10 

.73 

37.9 

1.9 

9.25 

.17 

91.9    1.9 

25.3 

39.83 

.12 

85.9  +0.3 

32.03 

.10 

38.4  -0.3 1 

53.32 

.83 

39.6 

1.4 

9.06 

.81 

93.7    1.5 

Dec.    5.3 

39.70 

.14 

86.0  -0.1 

31.92 

.11 

38.1 

0.4 

52.45 

.89 

40.8 

0.8 

8.84 

.84 

95.0    1.1 

15.3 

39.56 

.14 

85.8 

0.4 

31.80 

.13 

37.6 

0.6 

51.54 

.93 

41.3  +0.3 

8.58 

.47 

95.8    0.6 

25.3 

39.42 

.15 

85.3 

0.7 

31.68 

.13 

37.0 

0.7 

50.61 

.92 

41.2  M).4 

8.31 

.38'  96.2  +0.1 

35.2 

39.27- 

-.15 

84.4. 

-l.O 

31.56  - 

-.12 

36.2 -0.9 1 

49.70  • 

-.89 

40.5  - 

-..o| 

8.01  - 

-.30'   96.0  -0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

P  Ceti. 

•21 

CassiopeiB 

• 

e 

Piscium. 

0>  Ceti. 

Mean 
Solar 
Date. 



Right 
Atcontion. 

Declination 
Soutk. 

Right 
Asceneion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Asoenition. 

Declinatioii 
South. 

h      m 

0  36 

0           / 

18  42 

h      m 

0  36 

o 

74 

15 

h      m 

0  56 

0 

7 

id 

h      m 

1  17 

0 

8 

51 

Jan.     0.3 

59.89- 

-.13 

36.2 

+0.6 

8 

63.42  - 

-.74 

89.1  +0.9 

8.30- 

-.19 

57.9 

-0.7 

28.04- 

-.19 

48.0 

+«.8 

10.2 

59.76 

.13 

36.7 

0.4 

62.68 

.73 

88.9- 

-0.4 

8.18 

.19 

57.2 

0.7 

27.92 

.13 

48.8 

0.6 

20.2 

59.63 

.13 

36.9  +0.1 

61.96 

.70 

88.2 

1.0 

8.05 

.19 

56.4 

0.7 

27.79 

.13 

49.3 

0.5 

30.2 

59.51 

.11 

36.9  -0.9 

61.28 

.65 

86.9 

1.6 

7.93 

.12 

55.7 

0.7 

27.66 

.13 

49.7 

0.3 

Feb.    9.2 

59.40 

.10 

36.6 

0.4 

60.65 

.58 

85.0 

9.1 

7.81 

.11 

55.0 

0.7 

27.53 

.12 

49.9  +0.1 

19.1 

59.31 

.08 

36.1 

0.7 

60.12 

.48 

82.7 

9.5 

7.71 

.09 

54.4 

0.6 

27.41 

.11 

49.8  -0.9 

Mar.    1.1 

59.25 

.05 

35.2 

1.0 

59.70 

.36 

80.1 

9.8 

7.63 

.07 

53.9 

0.4 

27.32 

.09 

49.6 

0.4 

11.1 

59.21  - 

-.09 

34.1 

1.9 

59.40 

J29 

77.2 

3.0 

7.58- 

-.04    53.6 

0.3 

27.24 

.06 

49.0 

0.6 

21.1 

59.21  +.09 

32.8 

1.5 

59.26- 

-.07 

74.2 

3.0 

7.56 

.00   53.4  -0.1 

27.20- 

-.02 

48.3 

0.9 

31.0 

59.25 

.06 

31.2 

1.7 

59.26  +.08 

71.2 

9.9 

7.57  +.04 

53.4  -H>.9 

27.20  +.01 

47.3 

1.1 

Apr.  10.0 

59.32 

.10 

29.3 

1.9 

59.41 

.93 

68.3 

9.8 

7.63 

.08 

53.7 

0.4 

27.23 

.06 

46.1 

1.3 

20.0 

59.44 

.14 

27.3 

9.1 

59.72 

.38 

65.7 

9.5 

7.73 

.19;  54.3 

0.7 

27.31 

.10 

44.6 

1.6 

29.9 

59.60 

.18 

25.2 

9.9 

60.17 

.51 

63.4 

9.1 

7.88 

.16 

55.1 

0.9 

27.42 

.14 

42.9 

1.6 

May    9.9 

59.80 

.99 

22.9 

9.3 

60.74 

.69 

61.4 

1.7 

8.06 

.90 

56.1 

1.1 

27.59 

.18 

41.1 

1.9 

19.9 

60.04 

.95 

20.5 

9.4 

61.41 

.79 

60.0 

1.9 

8.28 

.94 

57.4 

1.4 

27.79 

.29 

39.1 

9.0 

29.9 

60.31 

.98 

18.2 

9.3 

62.17 

.79 

59.1 

0.7 

8.54 

.97 

58.9 

1.6 

28.02 

.25 

37.0 

9.1 

June    8.8 

60.60 

.30 

15.9 

9.3 

62.99 

.84 

58.7  -0.1 

8.82 

.99'  60.6 

1.8 

28.29 

.28 

34.8 

S.9 

18.8 

60.91 

.39 

13.7 

9.1 

63.84 

.86 

58.8  +0.4 

9.12 

.30!  62.5 

1.9 

28.58 

.30 

32.6 

9.1 

28.8 

61.23 

.39 

11.6 

9.0 

64.71 

.86 

59.6 

1.0 

9.42 

.31.  64.4 

1.9 

28.88 

.30 

30.5 

2.1 

July    8.8 

61.55 

.39 

9.8 

1.7 

65.57 

.84 

eos 

1.5 

9.73 

.31 

66.4 

8.0 

29.19 

.31 

28.5 

1.9 

18.7 

61.86 

.30 

8.2 

1.4 

66.39 

.80 

62.5 

9.0 

10.04 

.30 

68.3 

1.9 

29.49 

.30 

26.7 

1.7 

28.7 

62.15 

.99 

6.9 

1.1 

67.16 

.74 

64.7 

9.4 

10.33 

.98   70.2 

1.8 

29.79 

.29 

25.0 

1.0 

Aug.    7.7 

62.43 

.96 

6.0 

0.8 

67.87 

.66 

67.3 

9.8 

10.59 

.96   72.0 

1.7 

30.07 

JZ7 

23.7 

1.9 

17.6 

62.67 

.99 

5.4 

0.4 

68.49 

.57 

70.3 

3.1 

10.84 

.23   73.6 

1.5 

30.33 

.25 

22.6 

0.9 

27.6 

62.88 

.19 

5.2 

-0.1 

69.01 

.47 

73.5 

3,3 

11.05 

.20 

75.1 

1.3 

30.56 

.29 

21.8 

0.6 

Sept.   6.6 

63.06 

.15 

5.3  +0.3 

69.43 

.37 

76.9 

3.5 

11.23 

.16 

76.3 

1.1 

30.76 

.18 

21.3. 

-0.3 

16.6 

63.19 

.11 

5.7 

0.6 

69.74 

.95 

80.5 

3.6 

11.38 

.13 

77.3 

0.9 

30.93 

.15 

21.2 

0.0 

26.5 

63.29 

.08 

6.5 

0.9 

69.93 

.14 

84.1 

3.6 

11.49 

.09 

78.1 

0.7 

31.06 

.19 

21.3  4^.3  1 

Oct.     6.5 

63.34  +.04 

7.4 

1.1 

70.01  +.09 

87.8 

3.6 

11.57 

.06 

78.7 

0.5 

31.16 

.06 

21.7 

0.5 

16.5 

63.36 

.00 

8.6 

1.9 

69.97  - 

-.10 

91.4 

3.5 

11.61  +.03 

79.0  +0.2 

31.22 

.05 

22.4 

0.7 

26.5 

63.35- 

-.03 

9.9 

1.3 

69.82 

.91 

94.8 

3.3 

11.63 

.00 

79.2 

0.0 

31 .25 +.09 

23.9 

0.9 

Nov.    5.4 

63.31 

.05 

11.3 

1.4 

69.55 

.39 

97.9 

3.0 

11.61  - 

-.03 

79.1  -0.1 

31.25- 

-.01 

24,9 

1.0 

15.4 

63.25 

.08 

12.7 

1.3 

69.18 

.49 

100.8 

9.7 

11.58 

.05 

78.9 

0.3 

31.23 

.04 

25.3 

1.1 

25.4 

63.16 

.09 

14.0 

1.3 

68.71 

.59 

103.2 

9.9 

11.52 

.07 

78,6 

0.4 

31.18 

.06 

26.4 

l.J 

Dec.    5.3 

63.06 

.11 

15.2 

1.1 

68.15 

.60 

105.2 

1.7 

11.44 

.09 

78.1 

0.5 

31.11 

.06 

«r.4 

1.0 

15.3 

62.94 

.19 

16.2 

0.9 

67.51 

.66 

106.7 

1.9 

11.35 

.10 

77.6 

0.6 

31.02 

.10 

S8.5 

1.0 

25.3 

62.82 

.19 

17.0 

0.7 

66.83 

.70 

107.5  +0.6 

11.24 

.uj  77.0 

0.6 

30.92 

.11 

29.4 

0.0 

35.3 

62.69  - 

-.13 

17.7  +0.5 1 

66.11- 

-.73 

107.8 

0.0 

11.12- 

-.12|  76.3  -0.7 

30.80- 

-.19 

30.2  +0.7  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

*A 

Cassiopeie 

• 

V 

Piacium. 

a  Eridani. 
(^chemar.) 

0 

Piscium. 

Right 
Aacension. 

Declination 
North, 

Right 
AsoenidoD. 

Deollnation 

North. 

Right 
Aseemaon. 

DecliDatlon 
South, 

Right 
Ascension. 

Declination 
North. 

h      m 

1  21 

69  35 

h      m 

1  24 

o         / 

14  40 

h      m 

1  92 

o 

57 

53 

h      m 

1  38 

O            / 

8  29 

Jan.     0.3 

32.32  ■ 

-.50 

32.2  +0.7 

28.22- 

-.12 

7.2  -0.5 

49.16  - 

-.32 

94.5  +0.6 

28.48- 

-.11 

44.6  H>.6 

10.2 

31.79 

.53 

32.5  +0.1 

28.09 

.13 

6.6 

0.7 

48.84 

.33 

94.9  +0.1 

28.35 

.13 

44.0 

0.7 

20.2 

31.25 

.54 

32.3  -0.5 

27.96 

.14 

5.9 

0.7 

48.50 

.33 

94.7 

-0.5 

28.22 

.13 

43.3 

0.7 

30.2 

30.71 

.53 

31.5 

1.1 

27.82 

.14 

5.1 

0.8 

48.18 

.32 

93.9 

1.0 

28.09 

.14 

42.7 

0.6 

Feb.    9.2 

30.20 

*.50 

30.2 

1.6 

27.68 

.13 

4.3 

0.8 

47.86 

.30 

92.6 

1.5 

27.95 

.13 

42.0 

0.6 

19.1 

29.73 

.44 

28.4 

9.0 

27.56 

.12 

3.5 

0.8 

47.58 

.27 

90.8 

2.0 

27.88 

.12 

41.5 

0.5 

Mar.    1.1 

29.32 

.36 

26.2 

3.4 

27.45 

.09 

2.7 

0.7 

47.33 

.23 

88.6 

2.4 

27.71 

.10 

41.0 

0.4 

11.1 

29.00 

.27 

23.7 

2.6 

27.37 

.07 

2.0 

0.6 

47.12 

.18 

86.0 

3.8 

27.62 

.08 

40.6 

0.3 

21.1 

28.79 

.16 

20.9 

2.8 

27.32- 

-.03 

1.5 

0.5 

46.97 

.12 

83.0 

3.1 

27.56- 

-.04 

40.4 

-0.1 

31.0 

28.69- 

-.04 

18.1 

2.8 

27.31  +.01 

1.1 

0.3 

46.88- 

-.06 

79.8 

3.3 

27.53 

.00 

40.4 

40.1 

Apr.  10.0 

28.70  +.08 

15.3 

9.7 

27.34 

.05 

0.9  -0.1 

46.85  +.01 

76.3 

3.5 

27.55  +.04 

40.5 

0.3 

20.0 

28.84 

.20 

12.7 

9.5 

27.41 

.10 

0.9  -10.2 

46.89 

.08 

72.8 

3.6 

27.61 

.08 

41.0 

0.5 

29.9 

29.10 

.31 

10.3 

3.3 

27.53 

.14 

1.3 

0.5 

47.00 

.15 

69.2 

3.6 

27.71 

.13 

41.6 

0.8 

May    9.9 

29.47 

.42 

8.2 

1.9 

27.69 

.19 

1.9 

0.7 

47.19 

.22 

65.6 

3.5 

27.86 

.17 

42.5 

1.0 

19.9 

29.93 

.51 

6.5 

1.5 

27.90 

J22 

2.7 

1.0 

47.43 

.28 

62.2 

3.4 

28.05 

.31 

43.6 

1.3 

29.9 

30.48 

.50 

5.2 

1.0 

28.15 

JX 

3.8 

1.2 

47.75 

.34 

56.9 

3.1 

28.28 

.94 

45.0 

1.5 

Jane    8.8 

31.10 

.64 

4.5 -0.5 1 

28.42 

.28 

5.2 

1.5 

48.11 

.39 

55.9 

2.8 

28.54 

.27 

46.6 

1.6 

18.8 

31.77 

.68 

4.2 

0.0 

28.71 

.30 

6.7 

1.6 

48.53 

.43 

53.2 

2.5 

28.82 

.29 

48.3 

1.8 

28.8 

32.47 

.70 

4.5 

+0.5 

29.02 

.31 

8.4 

1.8 

48.98 

.46 

51.0 

2.0 

29.12 

.30 

50.1 

1.8 

July    8.8 

33.18 

.71 

5.2 

1.0 

29.34 

.31 

10.3 

1.0 

49.45 

.48 

49.2 

1.5 

29.43 

.31 

51.9 

1.9 

18.7 

33.88 

.60 

6.5 

1.5 

29.65 

.31 

12.1 

1.9 

49.93 

.48 

47.9 

1.0 

29.74 

.30 

53.8 

1.9 

28.7 

34.56 

.66 

8.2 

1.9 

29.95 

.30 

14.1 

1.9 

50.41 

.47 

47.2  -0.5 

30.04 

.30 

55.6 

1.8 

Aug.   7.7 

35.20 

.62 

10.3 

3.3 

30.24 

.28 

15.9 

1.8 

50.88 

.45 

47.0  40.1 

30.33 

J» 

57.4 

1.7 

17.6 

35.80 

.56 

12.8 

2.7 

30.50 

.25 

17.7 

1.8 

51.32 

.42 

47.4 

0.7 

30.59 

JSK 

59.0 

1.5 

27.6 

36.33 

.50 

15.6 

2.9 

30.74 

J£j 

19.4 

1.6 

51.71 

.37 

48.4 

1.2 

30.84 

.23 

60.5 

1.4 

Sept.  6.6 

36.79 

.42 

18.7 

3.2 

30.95 

.19 

21.0 

1.5 

52.06 

.32 

49.9 

1.7 

31.05 

.30 

61.7 

1.2 

16.6 

37.17 

.34 

22.0 

3.3 

31.12 

.16 

22.3 

1.3 

52.34 

.26 

51.8 

2.2 

31.24 

.17 

62.8 

0.9 

26.5 

37.47 

.26 

25.4 

3.4 

31.26 

.13 

23.5 

1.1 

52.57 

.19 

54.2 

2.5 

31.39 

.14 

63.6 

0.7 

Oct.     6.5 

37.68 

.17 

28.8 

3.5 

31.37 

.09 

24.5 

0.9 

52.72 

.12 

56.8 

2.8 

31.51 

.10 

64.2 

0.5 

16.5 

37.81  +.08 

32.3 

3.4 

31.45 

.06 

25.3 

0.7 

52.80  +.05 

59.7 

2.9 

31.60 

.08 

64.6 

0.3 

26.5 

37.84- 

-.01 

35.6 

3.3 

31.50  +.03 

25.9 

0.5 

52.81  - 

-.02 

62.6 

2.9 

31.66 

.04 

64.7 

+0.1 

Nov.    5.4 

37.79 

.10 

38.8 

3.1 

31.51 

.00 

26.2 

0.3 

52.75 

.09 

65.5 

2.8 

31.69  +.01 

64.8  -0.1  1 

15.4 

37.64 

.1!) 

41.8 

2.0 

31.50 

-.02 

26.5  -W.l 

52.63 

.15 

68.3 

2.7 

31.69- 

-.01 

64.6 

0.2 

25.4 

37.40 

.27 

44.5 

2.5 

31.46 

.05 

26.5 

0.0 

52.46 

.90 

70.8 

2.4 

31.67 

0.4 

64.3 

0.4 

Dec.    5.3 

37.09 

.35 

46.7 

2.0 

31.40 

.07 

26.4  -0.2 

52.23 

.34 

73.0 

2.0 

31.62 

0.6 

64.0 

0.4 

15.3 

36.70 

.42 

48.5 

1.6 

31.32 

.09 

26.1 

0.3 

51.97 

.28 

74.7 

1.5 

31.54 

.08 

C3.5 

0.5 

25.3 

36.25 

.47 

49.8 

1.0 

31.22 

.11 

25.7 

0.5 

51.68 

.31 

76.0 

1.0 

31.45 

.10 

62.9 

0.6 

35.3 

35.75  - 

-.51 

50.6  +0.5 

31.10 

-.12 

25.2  -0.6 

5i.:^6 

-.33 

76.7  -H).4 

31.34 

-.12 

62.3  -0.6  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff  Arietis. 

*50 

Cassiopes 

• 

a 

Arietie. 

^Ceti. 

Mean 
Solar 
Data. 

Right 
AscenaioiL 

Declination 
North, 

Right 
Asceoaion. 

Declination 
North. 

Right 
AsceDBion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

1  47 

0 

20 

9 

h      m 

1  52 

o 

71 

46 

h      m 

1  59 

o 

22 

50 

h 

2 

m 

6 

o 

8 

13 

1 

Jan.    0.3 

24.30- 

-.12 

57.5  -0.4 

8 

19.60  - 

-.53 

77.2  +1.1 

s 
47.54- 

-.12 

29'.0 

-0.9 

3.37- 

-.10 

44.9 

1 

-0.6 

10.3 

24.17 

.14 

57.0 

0.5 

19.04 

.56 

78.0  -H).5 

47.41 

.14 

28.6 

0.4 

3.25 

.19 

44.3 

0.6 

20.2 

24.03 

.15 

56.4 

0.7 

18.43 

.61 

78.3 

0.0 

47.27 

.15 

28.1 

0.6 

3.12 

.14 

43.7 

0.6 

30.2 

23.88 

.15 

55.7 

0.8 

17.81 

.62 

78.0  -0.6 

47.11 

.16 

27.5 

0.7 

.2.98 

.14 

43.1 

0.6 

Feb.    9.2 

23.73 

.15 

54.9 

0.8 

17.20 

.50 

77.0 

1.2 

46.95 

.16 

26.7 

0.8 

'2.83 

.14 

42.5 

0.6 

19.2 

23.58 

.14 

54.0 

0.9 

16.62 

.55 

75.6 

1.6 

46.80 

.15 

25.8 

0.9 

2.69 

.14 

42.0 

0.5 

Mar.    1.1 

23.45 

.19 

53.1 

0.9 

16.11 

.47 

73.7 

2.1 

46.66 

.13 

24.9 

0.9 

2.56 

.12 

41.6 

0.4  i 

11.1 

23.35 

.09 

52.3 

0.8 

1.5.68 

.38 

71.5 

2.4 

46.54 

.10 

23.9 

0.9 

2.45 

.10 

41.3 

1 

0.9 

21.1 

23.27 

.06 

51.4 

0.8 

15.35 

.27 

68.9 

2.6 

46.45 

.07 

23.0 

0.9 

2.36 

.07 

41.1 

-0.1 

31.1 

23.24- 

-.01 

50.8 

0.6 

15.14 

.14 

66.2 

2.8 

46.40  - 

-.03 

22.2 

0.7 

2.31- 

-.03 

41.1 

■H).l; 

1 

Apr.  10.0 

23.25  +.03 

50.3 

0.4 

15.06- 

-.01 

63.4 

2.8 

46.40  +.02 

21.6 

0.6 

2.30  +.01 

41.3 

1 

1 

0.3 

20.0 

23.30 

.06 

50.0  -0.2 

15.12  +.13 

60.6 

2.7 

46.44 

.07 

21.1 

0.4 

2.34 

.06 

41.7 

0.5; 

30.0 

23.40 

.13 

49.9  +0.1 

15.32 

.26 

58.0 

2.5 

46.53 

.12 

20.8  -0.1 

2.41 

.10 

42.3 

0.7' 

May    9.9 

23.55 

.17 

50.1 

0.4 

15.64 

.36 

55.7 

2.2 

46.67 

.16 

20.9 

+0.2 

2.54 

.14 

43.2 

1.0 

19.9 

23.74 

.SI 

50.6 

0.6 

16.08 

.49 

53.7 

1.8 

46.86 

.21 

21.1 

0.4 

2.70 

.19 

44.3 

IS 

29.9 

23.98 

.35 

51.3 

0.9 

16.63 

.59 

52.1 

1.4 

47.08 

.24 

21.7 

0.7 

2.91 

.39 

45.6 

1.4, 

June    8.9 

24.24 

.88 

52.4 

1.1 

17.26 

.67 

50.9 

0.9 

47.34 

.28 

22.5 

1.0 

3.15 

.96 

47.0 

1.6 

18.8 

24.53 

.30 

53.6 

1.4 

17.96 

.73 

50.2  -0.4 

47.63 

.30 

23.6 

1.9 

3.42 

.96 

48.7 

1.7 

28.8 

24.84 

.32 

55.1 

1.6 

18.71 

.77 

50.0  +0.1 

47.94 

.32 

24.9 

1.4 

3.71 

.99 

50.4 

1.8 

July    8.8 

25.16 

.32 

56.7 

1.7 

19.49 

.79 

50.3 

0.6 

48.27 

.32 

26.4 

1.6 

4.01 

.30 

52.2 

1.8 

18.8 

25.48 

.32 

58.5 

1.8 

20.28 

.78 

51.1 

1.0 

48.59 

.32 

28.1 

1.7 

4.32 

.31 

54.0 

1.8 

28.7 

25.79 

.31 

603 

1.9 

21.06 

.77 

52.4 

1.5 

48.91 

.32 

29.8 

1.8 

4.62 

.30 

55.8 

1.7; 

Aug.   7.7 

26.10 

.29 

62.2 

1.9 

21.82 

.73 

54.1 

1.9 

49.22 

.30 

31.7 

1.8 

4.91 

.99 

57.4 

1.6 

17.7 

26.38 

.27 

64.0 

1.8 

22.53 

.68 

56.2 

2.3 

49.52 

.28 

33.5 

1.8 

5.19 

.97 

59.0 

1.5 

27.6 

26.64 

.24 

65.8 

1.7 

23.18 

.eQ 

58.7 

2.6 

49.79 

.26 

35.3 

1.8 

5.45 

.95 

60.4 

1.3 

Sept.  6.6 

26.87 

.22 

67.5 

1.6 

23.77 

.55 

61.5 

2.9 

50.03 

.23 

37.0 

1.7 

5.69 

.92 

61.6 

1.1 

16.6 

27.07 

.19 

69.0 

1.5 

24.29 

.47 

64.6 

3.1 

50.25 

.20 

38.6 

1.6 

5.89 

.19 

62.6 

0.9 

26.6 

27.24 

.15 

70.4 

1.3 

24.71 

.38 

67.8 

3.3 

50.43 

.17 

40.1 

1.4 

6.07 

.16 

63.4 

0.6 

Oct.     6.5 

27.38 

.12 

71.7 

1.2 

25.05 

.29 

71.2 

3.4 

50.58 

.14 

41.5 

1.3 

6.22 

.13 

63.9 

0.4 

16.5 

27.48 

.09 

72.8 

1.0 

25.29 

.19 

74.6 

3.4 

50.70 

.10 

42.7 

1.1 

6.34 

.10 

64.2 

0.9 

26.5 

27.55 

.06 

73.7 

0.8 

25.43  +.09 

78.0 

3.4 

50.79 

.07 

43.7 

1.0 

6.42 

.07 

1 
64.4  -H).I 

Nov.    5.5 

27.59  +.03 

74.4 

0.6 

25.46- 

-.02 

81.4 

3.2 

50.84 

.04 

44.6 

0.8 

6.48 

.04 

64.3  -0.1 

15.4 

27.60 

.00 

74.9 

0.4 

25.39 

.13 

84.5 

3.0 

50.87  +.01 

45.3 

0.6 

6.51  +.01 

64.2 

0.9 

25.4 

27.59- 

-.03 

75.3 

0.3 

25.21 

.23 

87.4 

2.8 

50.86- 

-.02 

45.8 

0.4 

6.51- 

-.01 

63.8 

0.4' 

Dec.    5.4 

27.54 

.06 

75.4  40.1 

24.93 

.33 

90.0 

9.4 

50.83 

.05 

46.2 

0.9 

6.48 

.04 

63.4 

0.4 

15.3 

27.47 

.08 

75.4  -^.1 

24.56 

.42 

92.2 

2.0 

50.76 

.08 

46.3  -K).l 

6.43 

.07 

63.0 

0.5 

25.3 

'27.38 

.11 

75.3 

0.2 

24.10 

.49 

94.0 

1.5 

50.67 

.10 

46.3  -0.1 

6.35 

.09 

62.4 

0.6 

35.3 

27  26- 

-.13 

74.9  -0.4 

23.57- 

-.56 

95.2  -H).9 

50.56- 

-.12 

46.1  -0.3 

6.25- 

-.11 

61.9-^.6  1 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*<  CassiopesB. 

y  Ceti. 

a  Ceti. 

•48  Cephei. 

Mean 
Solar 
Date. 

Right 
Aacenslon. 

Declination 
IfordL 

Right 
Ascengion. 

Declination 
Hortk, 

Right 
Ascension. 

Declination 
North. 

Rlgh 
AscenaJ 

t 
ion. 

m 

3 

Declination 
Nwth. 

h 

2  ] 

m 

[8 

66  48 

h      m 

2  36 

2  40 

h      m 

2  55 

o         / 

3  34 

h 

3 

0        / 

77  14 

Jan.     0.3 

8 

19.66- 

-.37 

47.9  +1.3 

30.88- 

-.09 

45.7 

-0.7 

26.11- 

-.08 

17.5  -0.7 

s 

51.45 

-.61 

62.4  +2.1 

10.3 

19.26 

.43 

48.9 

0.8 

30.78 

.12 

45.0 

0.7 

26.01 

.11 

16.8 

0.7 

50.77 

.73 

64.2    1.6 

ao.3 

18.81 

.46 

49.4  +0.3 

30.65 

.13 

44.3 

0.6 

25.89 

.13 

16.2 

0.6 

49.99 

.83*  65.5     1.0 

30.3 

18.34 

.48 

49.3  -0.3 

30.51 

.15 

43.7 

0.5 

25.75 

.15 

15.6 

0.5 

49.12 

.89i  66.3  -H).6 

Feb.    9.2 

17.86 

.47 

48.7 

0.9 

30.36 

.15 

43.3 

0.4 

25.60 

.16 

15.1 

0.4 

48.20 

.91    66.4  -0.1 

19.2 

17.39 

.45 

47.6 

1.4 

30.21 

.15 

42.9 

0.3 

25.44 

.16 

14.8 

0.3 

47.29 

.90j    66.0     0.7 

Mar.    1.2 

16.96 

.40 

46.0 

1.8 

30.06 

.14 

42.7 

-0.1 

25.28 

.15 

14.5  -0.2 

46.40 

.85'  65.0    1.3 

11.2 

16.59 

.34 

44.0 

8.1 

29.93 

.13 

42.6 

0.0 

25.14 

.13 

14.4 

0.0 

45.59 

.76    63.5     1.8 

21.1 

16.29 

.25 

41.8 

2.4 

29.82 

.09 

42.7  +0.2 

25.02 

.11 

14.5 

+0.1 

44.88 

.64    61.5     2.2 

31.1 

• 

16.08 

.16 

39.3 

8.5 

29.74 

.06 

43.0 

0.4 

24.93 

.08 

14.7 

0.3 

44.31 

.49 

59.2    2.5 

Apr.  10.1 

15.97  - 

-.06 

36.7 

8.6 

29.70- 

-.03 

43.5 

0.6 

24.87- 

-.04 

15.1 

0.5 

43.91 

.32 

56.6    8.7 

20.0 

15.97  +.05 

34.1 

8.5 

29.70  +.02 

44.2 

0.8 

24.85  +.01 

15.8 

0.7 

43.68- 

-.13'  53.8    2.8 

30.0 

16.07 

.16 

31.7 

8.4 

29.75 

.07 

45.1 

1.0 

24.88 

.05    16.6 

0.9 

43.64 +.06|  51.0    2.6 

May  10.0 

16.29 

.27, 

29.4 

8.1 

29.84 

.11' 

1 

46.2 

1.2 

24.96 

.10    17.6 

1.1 

43.79 

.24 

48.3    2.7 

20.0 

16.61 

.36 

27.4 

1.8 

29.98 

.16 

47.5 

1.4 

25.07 

.14 

18.9 

1.3 

44.13 

.42 

45.7    2.5 

29,9 

17.01 

s46 

25.7 

1.5 

30.15 

.SO 

49.0 

1.6 

25.24 

.18 

20.3 

1.5 

44.64 

.59 

43.4    2.2 

June    8.9 

17.50 

.53 

24.5 

1.0 

30.37 

.83; 

50.7 

1.7 

25.44 

.22    21.9 

1.6 

45.31 

.73 

41.3    1.8 

18.9 

18.05 

.57 

23.7 

0.6 

30.62 

.26 

52.4 

1.8 

25.67 

.25   23.5 

1.7 

46.11 

.86 

39.7     1.4 

28.9 

18.65 

.69 

23.3  -0.1 1 

30.89 

.28 

54.3 

1.8 

25.93 

.27 

25.3 

1.8 

47.02 

.96 

38.4     1.0 

July    8.8 

19.28 

.64 

23.4 

+0.3 

31.17 

.29 

56.1 

1.8 

26.21 

.29 

27.1 

1.8 

48.03 

1.04 

37.7    0.6 

18.8 

19.93 

.65 

24.0 

0.8 

31.47 

.30 

57.9 

1.8 

26.51 

.30 

28.8 

1.7 

49.10 

1.09 

37.3  -0.1 

28.8 

20.58 

.64 

25.0 

1.2 

31.77 

.30 

59.6 

1.7 

26.81 

.30    30.5 

1.6 

50.20 

1.11 

37.5  +0.4 

Aug.   7.7 

21.21 

.63 

26.4 

1.6 

32.07 

.29 

61.2 

1.5 

27.10 

.29    32.1 

1.5 

51.32 

1.13 

38.1    0.9 

17.7 

21.83 

.59 

28.2 

3.0 

3^.36 

.28 

62.6 

1.3 

27.39 

S» 

33.5 

1.3 

52.44 

1.10 

39.2     1.3 

27.7 

22.40 

.55 

30.4 

3.3 

32.63 

.26 

63.8 

1.1 

27.67 

.27 

34.7 

1.1 

53.52 

1.06 

40.8    1.7 

Sept  6.7 

22.93 

.60 

32.9 

8.6 

32.88 

.24 

64.8 

0.8 

27.93 

.25 

35.6 

0.8 

54.55 

1.00 

42.7    2.1 

16.6 

23.41 

.44 

35.7 

8.8 

33.10 

.21 

65.5 

0.6 

28.17 

.23 

36.4 

0.6 

55.51 

.99 

45.0    2.5 

26.6 

23.82 

.38 

38.6 

3.0 

33.31 

.19 

65.9 

0.3 

28.39 

.20 

36.8 

0.3 

56.38 

.82 

47.6    2.8 

Oct.     6.6 

24.16 

.31 

41.7 

3.1 

33.48 

.16 

66.1  +0.1 

28.58 

.18 

37.0  -H).l 

57.15 

.71 

50.5    3.0 

16.6 

24.43 

.S3 

44.9 

3.2 

33.62 

.13 

66.1  -0.1 

28.74 

.16 

37.0  -0.1 

57.80 

.59 

53.6    3.2 

26.5 

24.63 

.15 

48.1 

3.2 

33.74 

.10 

65.8 

0.3 

28.87 

.12 

36.8 

0.3 

58.32 

.44 

56.9    3.3 

Nov.    5.5 

24.74  +.07 

51.2 

3.1 

33.82 

.07 

65.4 

0.5 

28.98 

.09 

36.4 

0.5 

58.69 

.29    60.3     3.4 

15.5 

24.77- 

-.01 

54.2 

2.9 

33.88 

.04 

64.8 

0.6 

29.06 

.06 

35.8 

0.6 

58.90 +.13|  63.7    3.4 

25.4 

24.71 

.10 

57.1 

2.7 

33.90  +.01 

64  J2 

0.7 

29.10  +.03 

35.2 

0.7 

58.95 

-.03 

67.0    3.3 

Dec.    5.4 

24.57 

18 

59.6 

2.4 

33.90- 

-.02 

63.4 

0.8 

29.11 

.00 

34.5 

0.7 

58.84 

.20 

70.2    3.0 

15.4 

24.35 

.26 

61.9 

2.0 

33.87 

.05 

62.7 

0.8 

29.10- 

-.03 

33.7 

0.7 

OO.OO 

.36 

73.1     2.7 

25.4 

24.05 

.33 

63.7 

1.6 

33.81 

.07 

61.9 

0.7 

29.05 

.06    33.0 

0.7 

58.11 

.52J   75.6     2.4 

35.3 

23.69  - 

-.39 

65.1  +1.1 

33.72- 

-.10 

61.2  -0.7 

28.97- 

-.09    32.3  -0.7 

57.52 

-.65 

77.8  +1.9 

36 
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• 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Arietis. 

a 

Pe 

rsei. 

6  Persei. 

I 

r  Tauri. 

1 

Mean 
Solar 
Date. 

Right 
Ascengios. 

Declination 
North. 

Rigbt 
AMceniiioii. 

Declinatfon 
North. 

Right 
Ascentiion. 

DccHnatioD 
North. 

Right 
Asceniiloii. 

Declination 
North. 

h 

3 

m 

7 

20  33 

h      m 

3  14 

49  23 

h      m 

3  33 

o          / 

47  21 

h      m 

3  39 

23  41 

Jan.     0.4 

8 

22.77- 

-.08 

2L7  -0.1 

59.67- 

-.14 

34.5  +1.2 

s 
37.11  - 

-.11 

58.3  +1.2 

42.44- 

-.06 

47.'6  40.1 1 

10.3 

22.67 

.11 

21.5 

0.2 

59.51 

.18 

35.5 

0.8 

36.98 

.16 

59.3 

0.9 

42.36 

.10 

47.7 

o.o  1 

80.3 

22.55 

.14 

21.2 

0.3 

59.31 

.22 

36.2 

0.4 

36.80 

.20 

60.0 

0.6 

42.25 

.13 

47.6  -0.1  1 

30.3 

22.40 

.16 

20.9 

0.4 

59.07 

.25 

36.4  +0.1 

36.58 

.23 

60.4  +0.2 

42.10 

.16 

47.5 

Oil' 

Feb.    9.3 

22.23 

.17 

20.4 

0.5 

58.81 

.27 

36.3  -0.3 

36.34 

.25 

60.5  ■ 

-0.1 

41.94 

.17 

47.2 

0.3 

19.2 

22.06 

.17 

19.9 

0.6 

58.54 

.27 

35.8 

0.7 

36.07 

.26 

60.1 

0.5 

41.76 

.18 

46.8 

0.4 

Mar.    1.2 

21.89 

.16 

19.3 

0.6 

58.27 

.26 

35.0 

1.0 

35.81 

.26 

59.5 

0.8 

41.57 

.18 

46.4 

OJb 

11.2 

21.73 

.15 

18.7 

0.6 

58.01 

.24 

33.8 

1.3 

35.56 

.24 

58.5 

1.1 

41.39 

.17 

45.9 

0.6 

21.2 

21.59 

.12 

18.2 

0.6 

57.80 

.20 

32.4 

1.5 

35.34 

.20 

57.3 

1.3 

41.23 

.15 

45.3 

0.6 

31.1 

21.49 

.09 

17.6 

0.5 

57.62 

.15 

30.7 

1.7 

35.15 

.16 

55.9 

1.5 

41.10 

.12 

44.7 

0.6 

Apr.  10.1 

21.42- 

-.05 

17.2 

0.4 

57.50 

.09 

29.0 

1.7 

35.02 

.11 

54.3 

1.6 

41.00 

.08 

44.2 

0.5 

20.1 

21.39 

.00 

16.8 

0.3 

57.44  - 

-.03 

27.3 

1.8 

34.94- 

-.05 

52.7 

1.6 

40.94  - 

-.03 

43.7 

0.4 

30.0 

21.41  +.05 

16.7  -0.1 

57.45  +.04 

25.5 

1.7 

34.92  +.02 

51.1 

1.6 

40.93  +.01 

43.3 

0.3 

May  10.0 

21.48 

.10 

16.6  -fO.i 

57.52 

.11 

23.9 

1.5 

34.97 

.09 

49.6 

1.5 

40.97 

.07 

43.1 

-0.1 

20.0 

21.60 

.14 

16.9 

0.3 

57.67 

.18 

22.5 

1.3 

35.09 

.15 

48.2 

1.3 

41.06 

.11 

43.1 

0.0 

30.0 

21.77 

.19 

17.3 

0.5 

57.88 

.24 

21.2 

1.1 

35.27 

.21 

47.0 

1.1 

41.20 

.16 

43.2  +0.9  II 

Jane    8.9 

21.97 

.S3 

17.9 

0.7 

58.14 

.29 

20.3 

0.8 

35.51 

.96 

46.1 

0.8 

41.39 

.90 

43.5 

0.4. 

18.9 

22.22 

.86 

18.8 

0.9 

58.46 

.34 

19.7 

0.5 

35.80 

.31 

45.4 

0.5 

41.61 

.24 

44.1 

0.6; 

28.9 

22.49 

.28 

19.8 

1.1 

58.82 

.38 

19.4  -0.1 

36.13 

.% 

45.0  -0.2 

41.86 

.27 

44.7 

0.8 

July    8.9 

22.79 

.30 

21.0 

1.2 

59.21 

.40 

19.4  +0.2 

36.50 

.38 

44.9  -H).l 

42.15 

.29 

45.6 

0.9 

18.8 

23.10 

.31 

22.3 

1.3 

59.63 

.42 

19.8 

0.5 

36.89 

.40 

45.2 

0.4 

42.45 

.31 

46.6 

1.1 

28.8 

23.41 

.32 

23.7 

1.4 

60.05 

.43 

20.4 

0.8 

37.30 

.41 

45.7 

0.7 

42.76 

.32 

47.7 

1.1 

Aug.   7.8 

23.73 

.31 

25.1 

1.4 

60.48 

.43 

21.4 

1.1 

37.71 

.41 

46.5 

0.9 

43.09 

.32 

48.9 

1.2 

17.7 

24.04 

.30 

26.5 

1.4 

60.91 

.42 

22.7 

1.4 

38.13 

..41 

47.5 

1.2 

43.41 

.32 

50.1 

]J2 

27.7 

24.34 

.29 

27.9 

1.4 

61.32 

.40 

24.2 

1.6 

38.53 

.40 

48.8 

1.4 

43.72 

.31 

51.4 

1J9 

9ept.   6.7 

24.62 

.27 

29.3 

1.3 

61.71 

.38 

25.9 

1.8 

38.93 

.38 

50.3 

1.6 

44.02 

sa 

52.5 

\JSk 

16.7 

24.88 

.25 

30.5 

1.2 

62.08 

.35 

27.7 

1.0 

39.30 

.36 

51.9 

1.7 

44.31 

.98 

53.7 

1.1 

26.6 

25.12 

.23 

31.6 

1.1 

62.42 

.32 

29.7 

2.1 

39.64 

.33 

53.7 

1.8 

44.57 

.96 

54.7 

1.0 

Oct.     6.6 

25.34 

.20 

32.6 

0.9 

62.73 

.29 

31.8 

2.2 

39.96 

.30 

55.0 

1.9 

44.82 

J24 

55.7 

0.9 

16.6 

25.52 

.17 

33.5 

0.8 

62.99 

.25 

34.0 

2.2 

40.24 

.27 

57.6 

9.0 

45.04 

.91 

56.6 

0.8 

26.6 

25.68 

.14 

34.2 

0.7 

63.22 

.20 

36.2 

2.2 

40.49 

.23 

59.6 

2.0 

45.24 

.18 

57.4 

0.7 

Nov.    5.6 

25.81 

.11 

34.8 

0.5 

63.40 

.16 

38.5 

2.2 

40.69 

.18 

61.6 

9.0 

45.41 

.15 

58.1 

0.6 

15.6 

25.91 

.08 

35.3 

0.4 

63.54 

.11 

40.6 

2.1 

40.86 

.14 

63.6 

2.0 

45.54 

.12 

58.6 

0.6 

25.5 

25.97 

.05 

35.7 

0.3 

63.62 

.06 

42.7 

2.0 

40.97 

.09 

65.5 

1.9 

45.64 

.08 

59.2 

0.5 

Dec.    5.4 

26.00  +.01 

35.9 

0.2 

63.66  +.01 

44.6 

1.8 

41.03  +.04 

67.3 

1.8 

45.71 

.05 

59.6 

0.4 

15.4 

26.00- 

-.02 

36.1  +0.1 

63.64  - 

-.05 

46.3 

1.6 

41.04  ■ 

-.02 

69.0 

1.6 

45.73  +.01 

59.9 

0.3 

25.4 

25.96 

.06 

36.1 

0.0 

63.56 

.10 

47.8 

1.4 

40.99 

.07 

70.5 

1.4 

45.72- 

-.03 

60.  L 

0.9 

.^5.4 

25.88- 

-.09 

36.0  -0.1 

63.43  - 

-.15 

49.1 

+1.1 

40.90- 

-.12 

71.7  +1.1 

45.67  ■ 

-.07 

60.3  +0.1  i| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

c 

Persei. 

/ 

Eridani. 

7  Tauri. 

f 

'  Tauri. 

Mean 
Solar 
Dat^ 

Right 
Aaeenaion. 

Declination 
NortA. 

Right 
Asceoiiion. 

Declination 
South. 

Right 
ABcenaioQ. 

Declination 
North. 

Right 
AsceDHion. 

Declination 
North. 

h      m 

3  45 

o 

31 

29 

h      m 

3  51 

13  52 

h      m 

4  12 

0 

15 

18 

h      m 

4  20 

18  53 

Jao.     0.4 

54.62- 

-.06 

28'.7  +0.5 

8 

55.45- 

-.06 

72!8  +1.5 

20.87- 

-.03 

24'.'9  -0.3 

s 
58.65- 

-.03 

7.8  -0.1 

10.3 

54.54 

.10 

29.1 

0.3 

55.37 

.10 

74.2 

1.3 

20.82 

.07 

24.6 

0.3 

58.60 

.06 

7.7 

0.1 

20.3 

54.42 

.14 

29.4  +0.2 1 

55.26 

.13 

75.4 

1.0 

20.73 

.10 

24.4 

0.3 

58.52 

.10 

7.6 

0.1 

30.3 

54.26 

.17 

29.5 

0.0 

55.11 

..15 

76.3 

0.8 

20.61 

.14 

24.1 

0.3 

58.40 

.13 

7.4 

0.2 

Feb.    9.3 

54.08 

.19 

29.4  -0.2 

54.95 

.17 

76.9 

0.5 

20.46 

.16 

23.8 

0.3 

58.25 

.16 

7.3 

0J3 

19.2 

53.89 

.90 

29.0 

0.4 

54.77 

.18 

77.2  +0.2 

20.29 

.17 

23.5 

0.3 

58.08 

.18 

7.0 

0.2 

Mar.    1.2 

53.68 

.20 

28.6 

0.5 

54.59 

.18 

77.2  -0.1 

20.12 

.18 

23.3 

0.3 

57.90 

.18 

6.8 

0.3 

11.2 

53.49 

.19 

28.0 

0.7 

54.41 

.17 

77.0 

0.4 

19.94 

.17 

23.0 

0.3 

57.71 

.18 

6.5 

0.3 

21.2 

53.31 

.16 

27.2 

0.8 

54.25 

.15 

76.4 

0.7 

19.77 

.16 

22.8 

0.2 

57.54 

.16 

6.2 

0.3 

31.1 

53.16 

.13 

26.4 

0.9 

54.10 

.13 

75.5 

1.0 

19.62 

.14 

22.6 

0.1 

57.39 

.14 

6.0 

0.2 

Apr.  10.1 

53.04 

.09 

25.5 

0.9 

53.98 

.10 

74.4 

1.3 

19.50 

.10 

22.5  -0.1 

57.26 

.11 

5.7 

0.2 

20.1 

52.98- 

-.04 

24.7 

0.8 

53.91 

.06 

73.0 

1.5 

19.42 

.06 

22.5  +0.1 

57.17 

.07 

5.6- 

-0.1 

30.0 

52.96  +.01 

23.9 

0.7 

53.88- 

-.01 

71.4 

1.8 

19.39  - 

-.02 

22.6 

0.2 

57.12- 

-.03 

5.5 

0.0 

May  10.0 

53.00 

.06 

23.2 

0.6 

53.89  +.03 

69.5 

2.0 

19.39  +.03| 

22.8 

0.3 

57.12  +.02 

5.5 

+0.1 

20.0 

53.08 

.11 

22.7 

0.4 

53.94 

.06 

67.4 

2.1 

19.45 

.06 

23.2 

0.5 

57.17 

.07 

5.7 

0.2 

30.0 

53.22 

.17 

22.3  -0.3 

54.04 

.12 

65.2 

2.3 

19.55 

.12 

23.8 

0.6 

57.27 

.13 

6.0 

0.4 

June    8.9 

53.41 

.21 

22.2 

0.0 

54.19 

.16 

62.9 

2.3 

19.69 

.16 

24.5 

0.8 

57.41 

.16 

6.5 

0.5 

18.9 

53.65 

.25 

22.3  +0.3 1 

54.37 

.20 

60.6 

2.3 

19.88 

.20 

25.3 

0.9 

57.59 

.30 

7.1 

0.7 

28.9 

53.91 

.28 

22.6 

0.4 

54.59 

jsa 

58.2 

2.3 

20.10 

JU 

26.3 

1.0 

57.81 

.24 

7.8 

0.8 

July    8.9 

54.21 

.31 

23.1 

0.6 

54.83 

.26 

56.0 

9.3 

20.35 

.26 

27.3 

1.1 

58.06 

.96 

«.7 

0.9 

18.8 

54.53 

.33 

23.7 

0.8 

55.10 

.28 

53.8 

2.0 

20.62 

.38 

28.5 

1.1 

58.33 

.38 

• 

9.6 

1.0 

28.8 

54.86 

.34|    24.6 
.34    25.6 

0.9 

55.38 

.29 

51.9 

1.8 

20.91 

.39 

29.6 

1.2 

58.62 

.30 

10.6 

1.0 

Aug.    7.8 

55.20 

1.0 

55.67 

.29 

50.2 

1.5 

21.21 

.30 

30.8 

1.1 

58.92 

.30 

11.6 

1.0 

17.7 

55.54 

.34 

26.7 

1.1 

55.97 

.29 

48.9 

1.2 

21.51 

.30 

31.9 

1.1 

59.23 

.31 

12.6 

1.0 

27.7 

55.88 

.33 

27.8 

1.2 

56.26 

.29 

47.9 

0.8 

21.81 

.30 

32.9 

1.0 

59.53 

.31 

13.6 

0.9 

Sept.   6.7 

56.20 

.33 

29.1 

1.2 

56.54 

.28 

47.3 

-.04 

22.10 

.29 

33.9 

0.9 

59.84 

.30 

14.5 

0.8 

16.7 

56.51 

.30 

30.3 

1.3 

56.81 

.36 

47.0 

.00 

22.39 

.28 

34.6 

0.7 

60.13 

.29 

15.3 

0.7 

26.6 

56.80 

.36 

31.6 

1.3 

57.06 

.24 

47.2  +.04 

22.67 

.26 

35.3 

0.6 

60.41 

.38 

16.0 

0.6 

Oct.     6.6 

57.07 

J36 

32.8 

1.2 

57.29 

.22 

47.8 

0.7 

22.92 

.25 

35.8 

0.4 

60.68 

J)6 

16.5 

0.5 

16.6 

57.31 

.33 

34.0 

1.2 

57.50 

.20 

48.7 

1.1 

23.16 

.23 

36.1 

0.3 

60.93 

M 

17.0 

0.4 

26.6 

57.53 

.30 

35.2 

1.1 

57.68 

.17 

49.9 

1.4 

23.37 

.20 

36.3  +0.1 

61.16 

S& 

17.3 

0.3 

Nov.    5.5 

57.72 

.17 

36.3 

1.1 

57.84 

.14 

51.4 

1.6 

23.56 

.17 

36.4 

0.0 

61.36 

.19 

17.6 

0.2 

15.5 

57.87 

.13 

37.3 

1.0 

57.96 

.11 

53.1 

1.7 

23.72 

.15 

36.3  -0.1 

61.53 

.16 

17.7 

0.1 

25.5 

57.98 

.10 

38.3 

0.9 

58.05 

.07 

54.8 

1.8 

23.65 

.11 

36.2 

0.1 

61.67 

.13 

17.8  +0.1  1 

Dec.    5.4 

58.06 

.05 

39.2 

0.8 

58.10  +0.3 

56.6 

1.8 

23.95 

.06 

36.1 

0.3 

61.78 

.09 

17.8 

0.0 

15.4 

58.09  +.01 

40.0 

0.7 

58.12 

.OG 

58.4 

1.7 

24.00  +.04 

35.9 

0.3 

61.85 

.OS 

17.8 

0.0 

25.4 

58.08- 

-.03 

40.7 

0.6 

58.10 

-.04 

60.0 

1.6 

24.02 

.OC 

35.6 

0.2 

61.87  +.01 

17.8 

0.0 

35.4 

t    . 

58.02- 

-.07 

41.2  40.5 

58.04 

-.07 

61.5  +1.4 

24.00 

-.04 

[    35.4  -0.3 

61.86 

-.04 

\    17.8  -0.1  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Tauri. 
(Mdeharan.) 

*a  Oamelopardalis. 

I 

Aurigai. 

11  Orionis. 

1 

Right 
Ascezwion. 

Doclination 
Hortk. 

Right 
ABcemuon. 

Declination 
Aortk. 

Right 
Aflcenslon. 

Doclination 
North, 

Right 
Aacenidon. 

Declination 
North. 

h      m 

4  28 

0 

16 

14 

h      m 

4  41 

0       1 

66    6 

h      ni 

4  48 

32  57 

h      m 

4  57 

0 

15 

12 

Jan.     0.4 

24.85- 

-.09 

30.4  -^.2 

4.54- 

-.10 

56.9  +2.4 

28.60 

.00 

16.0  +0.7 

s 
5.71 

.00 

61.4 

-0.3 

10.4 

24.82 

.06 

30.1 

0.2 

4.39 

.20 

59.1     2.1 

28.57- 

-.05 

16.7 

0.6 

5.69- 

-.04 

61.2 

0.2 

20.4 

24.74 

.10 

29.9 

0.2 

4.15 

.28 

61.1     1.8 

28.50 

.10 

17.3 

0.5 

5.63 

.08 

60.9 

0.2 

30.3 

24.62 

.13 

29.7 

0.2 

3.83 

.36 

62.7     1.4 

28.38 

.14 

17.8 

0.4 

5.54 

.11 

60.7 

0.2 

Feb.    9.3 

24.48 

.16 

29.5 

0.2 

3.43 

.42 

63.8    0.9 

28.22 

.17 

18.1 

0.2 

5.41 

.14 

60.5 

0.S 

19.3 

24.31 

.17 

29.3 

0.2 

2.99 

.46 

64.5  +0.5 

28.03 

.20 

18.2  +0.1 

5.25 

.17 

60.4 

0.2 

Mar.    1.2 

24.13 

.18 

29.0 

0.2 

2.51 

.48 

64.8    0.0 

27.82 

.21 

18.2  -0.1 

5.07 

.18 

60.2 

0.1 

11.2 

23.95 

.18 

28.8 

0.2 

2.03 

.47 

64.5  -0.5 

27.61 

.21 

17.9 

0.3 

4.^ 

.18 

60.1 

0.1 

21.2 

23.77 

.17 

28.6 

0.2 

1.56 

.45 

63.7    1.0 

27.40 

.20 

17.6 

0.4 

4.70 

.18 

60.0 

0.1 

1 

31.2 

23.62 

.14 

28.4 

0.2 

1.14 

.39 

62.5    1.4 

27.21 

.18 

17.1 

0.6 

4.53 

.16 

59.9  -0.1  j 

Apr.  10.1 

23.49 

.11 

28.3  -^.1 

0.77 

.33 

61.0    1.7 

27.05 

.14 

16.4 

0.7 

4.39 

.13 

59.9 

0.0 

20.1 

23.39 

.07 

28.2 

0.0 

0.49 

.24 

59.1    2.0 

26.92 

.10 

15.7 

0.7 

4.28 

.10 

59.9 

+0.1 1 

30.1 

23.34- 

-.03 

28.3  40.1 

0.29 

.15 

57.0    2.2 

26.85- 

-.05 

15.0 

0.7 

4.20 

.04 

60.0 

oja; 

May  10.1 

23.33  +.02 

28.5 

0.2 

0.19- 

-.04 

54.8    2.3 

26.82 

.00 

14.3 

0.7 

4.17- 

-.01 

60.2 

0.3 

20.0 

23.37 

.06 

28.8 

0.4 

0.20  +.06 

52.5    2.3 

26.84  +.05 

13.7 

0.6 

4.18  +.04 

60.6 

0.4 

30.0 

23.46 

.11 

29.2 

0.5 

0.31 

.16 

50.3    2.2 

26.92 

.11 

13.1 

0.5 

4.24 

.08 

61.0 

0.5 

June    9.0 

23.59 

.16 

29.8 

0.7 

0.52 

.26 

48.1    2.1 

27.04 

.15 

12.6 

0.4 

4.34 

.13 

61.6 

0.6 

18.9 

23.76 

.19 

30.5 

0.8 

0.83 

.35 

46.1     1.9 

27.22 

.20 

12.3 

0.2 

4.49 

.16 

62.3 

0.7 

28.9 

23.97 

.S3 

31.4 

0.9 

1.22 

.43 

44.4     1.6 

27.43 

.24 

12.2  -0.1 

4.67 

.20 

63.1 

0.8 

July    8.9 

24.21 

.25 

32.3 

1.0 

].69 

.50 

42.9     1.3 

27.69 

.27 

12.2  +0.1 

4.89 

.23 

64.0 

0.9 

• 
18.9 

24.48 

J87 

33.3 

1.0 

2.22 

.56 

41.7     1.0 

27.97 

.30 

12.3 

0.2 

5.13 

.25 

64.9 

0.9 

28.8 

24.76 

.29 

34.4 

1.1 

2.80 

.60 

40.8    0.7 

28.28 

.32 

12.6 

0.3 

5.40 

.27 

65.8 

0.9 

Aug.    7.8 

25.05 

.30 

35.4 

1.0 

3.42 

.63 

40.3  -^.3 

28.61 

.33 

13.0 

0.5 

5.68 

.99 

66.7 

0.9 

17.8 

25.35 

.30 

36.4 

1.0 

4.07 

.65 

40.2    0.0 

28.94 

.34 

13.5 

0.6 

5.97 

.30 

67.6 

0.8 

27.8 

25.66 

.30 

37.4 

0.9 

4.73 

.66 

40.4  +0.4 

29.28 

.34 

14.1 

0.6 

6.27 

.30 

68.4 

0.7 

Sept.   6.7 

25.96 

.30 

38.2 

0.8 

5.39 

.66 

40.9    0.7 

29.63 

.34 

14.8 

0.7 

6.56 

.30 

69.1 

0.6 

16.7 

26.25 

.29 

38.9 

0.7 

6.05 

.65 

41.9     1.1 

29.96 

.33 

15.5 

0.7 

6.86 

.29 

69.7 

0.6 

26.7 

26.53 

.27 

39.5 

0.5 

6.68 

.62 

43.1     1.4 

30.29 

.32 

16.3 

0.8 

7.15 

J» 

70.1 

0.3 

Oct.     6.6 

26.80 

.26 

40.0 

0.4 

7.29 

.69 

44.6     1.7 

30.61 

.31 

17.0 

0.8 

7.43 

.27 

70.4 

0.2 

16.6 

27.05 

.24 

40.3 

0.2 

7.86 

.55 

46.5    2.0 

30.91 

J39 

17.8 

0.8 

7.70 

.26 

70.5  +0.1 

26.6 

27.27 

.22 

40.4  +0.1 

8.39 

.49 

48.6    2.2 

31.19 

.27 

18.6 

0.8 

7.95 

JStA 

70.5  -0.1 

Nov.    5.6 

27.48 

.19 

40.5 

0.0 

8.85 

.43 

50.9    2.4 

31.45 

.24 

19.4 

0.8 

8.18 

.22 

70.3 

0J9 

15.5 

27.66 

.16 

40.4  -0.1 

9.24 

.35 

53.4    2.6 

31.67 

.21 

20.3 

0.8 

8.38 

.19 

70.1 

0J2 

25.5 

27.81 

.13 

40.3 

0.1 

9.56 

.27 

56.0    2.7 

31.86 

.17 

21.1 

0.8 

8.55 

.16 

69.9 

0.3 

Dec.    5.5 

27.92 

.09 

40.2 

0.2 

9.78 

.18 

58.7    2.7 

32.01 

.13 

21.9 

0.8 

8.69 

.IS 

69.6 

0.3, 

15.5 

27.99 

.05 

40.0 

0.2 

9.91  +.08 

61.4    3.6 

32.12 

.08 

22.8 

0.8 

8.80 

.08 

69.3 

0.3 

25.4 

28.02  +.01 

39.8 

0.2 

9.93. 

-.03 

63.9    2.5 

32.17  +.03 

23.6 

0.8 

8.86  +.04 

69.0 

0.3, 

35.4 

28.01- 

-.03 

39.6  -0.2 

9.86- 

-.13 

66.4  +2.3 

32.18- 

-.02 

24.3  -H).7 

8.87 

.00 

68.7 

-0.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Aurigfle. 
(Capella.) 

0 

( 

Orionifl. 
[Rigel.) 

^  Tauri. 

*Groombridge  966. 

Solar 
Date. 

II 

Right 
Aaoeneion. 

Declination 
North. 

Right 
AHcenaion. 

Declination 
South. 

Right 
Asoemiion. 

Declination 
North. 

Right 
Aveonnlon. 

Declination 
North. 

h 

5 

m 

6 

0       / 

45  51 

h 

5 

m 

8 

0       1 

8  21 

h 

5  ] 

17 

28  29 

h      m 

5  22 

0        / 

74  56 

Jan.     0.4 

8 

61.85  +.01 

It 
37.7  +1.5 

s 
15.19  +.01 

30.0  +1.6 

8 

61.40  +.03 

31.2  +0.5 

17.20 

-.05 

60.1  +9.9 

10.4 

61.84- 

-.05 

39.1 

1.3 

15.18  • 

-.04 

31.5 

1.4 

61.40- 

-.09 

31.7 

0.5 

17.07 

.91 

62.9    9.7 

20.4 

61.76 

.11 

40.4 

1.9 

15.12 

.08 

32.8 

1.9 

61.36 

.07 

32.1 

0.4 

16.78 

.36 

65.5    9.4 

30.4 

61.62 

.16 

41.4 

0.9 

15.02 

.19 

33.9 

1.0 

61.27 

.11 

32.5 

0.4 

16.34 

.50 

67.7    9.0 

Feb.    9.3 

61.43 

.91 

42.2 

0.7 

14.88 

.15 

34.7 

0.7 

61.13 

.15 

32.8 

0.3 

15.77 

.69 

69.6    1.6 

19.3 

61.21 

.94 

42.8 

0.4 

14.72 

.17 

35.3 

0.5 

60.97 

.18 

33.0  -K>.9 

15.10 

.70 

70.9    1.1 

Mar.    r.3 

60.95 

.96 

43.1 

+0.1 

14.55 

.18 

35.7  +0.9 

60.77 

.90 

33.1 

0.0 

14.36 

.75 

71.8  +0.6 

11.2 

60.69 

.96 

43.0 

-0.9 

14.36 

.19 

35.8 

0.0 

60.57 

.90 

33.1 

-0.1 

13.59 

.77 

72.1     0.0 

21.2 

60.43 

.95 

42.6 

0.5 

14.17 

.18 

35.6  -0.3 

60.37 

.90 

33.0 

0.9 

12.82 

.76 

71.8  -0.5 

31.2 

60.18 

.93 

42.0 

0.7 

13.99 

.17 

35.2 

0.5 

60.18 

.18 

32.7 

0.3 

12.08 

.70 

71.1     1.0 

Apr.  10.2 

59.97 

.19 

41.2 

1.0 

13.84 

.14 

34.5 

0.8 

60.00 

.16 

32.3 

0.4 

11.41 

.68 

6.').8    1.6 

20.1 

59.80 

.15 

40.1 

1.1 

13.71 

.11 

33.6 

1.0 

59.87 

.19 

31.9 

0.4 

10.84 

.51 

GcJ.l     1.9 

30.1 

59.68 

.09 

38.9 

1.3 

13.62 

.07 

32.5 

1.9 

59.77 

.08 

31.5 

0.4 

10.39 

.38 

66.1    9r.9 

May  10.1 

59.61  - 

-.03 

37.6 

1.3 

13.56- 

-.03 

31.2 

1.5 

59.71  - 

-.03 

31.1 

0.4 

10.07 

.94 

63.8    9.4 

20.1 

59.63  +.03 

36.2 

1.3 

13.55  +.01 

29.6 

1.6 

59.71  +.09 

30.6 

0.4 

9.91- 

-.09 

61.3     9.5 

30.0 

59.67 

.00 

34.9 

1.3 

13.59 

.05 

27.9 

1.8 

59.75 

.07 

30.3 

0.3 

9.90  +.07 

58.7     9.6 

June    9.0 

59.79 

.15 

33.7 

1.9 

13.66 

.10 

26.0 

1.9 

59.84 

.19 

30.0 

0.9 

10.04 

.92 

56.1     9.6 

19.0 

59.97 

.90 

32.6 

1.1 

13.78 

.14 

24.1 

9.0 

59.98 

.16 

29.9 

-0.1 

10.34 

.37 

53.6    9.5 

28.9 

60.20 

.95 

31.6 

0.9 

13.93 

.17 

22.1 

9.0 

60.17 

.90 

29.8 

0.0 

10.78 

.50 

51.2     9.3 

July    8.9 

60.47 

.30 

30.8 

0.7 

14.12 

.90 

20.1 

9.0 

60.39 

.94 

29.9  -H).l 

11.35 

.63 

49.0    9.1 

18.9 

60.79 

.33 

30.2 

0.5 

14.34 

.93 

18.1 

1.9 

60.64 

.96 

30.0 

0.9 

12.03 

.73 

47.1     1.8 

28.9 

61.14 

.36 

29.8 

0.3 

14.58 

.95 

16.3 

1.7 

60.91 

.99 

30.3 

0.3 

12.81 

.89 

45.5    1.5 

Aug.   7.8 

61.51 

.38 

29.5  -0.1 

14.84 

.97 

14.7 

1.5 

61.21 

.31 

30.6 

0.4 

13.68 

.00 

44.2    1.1 

17.8 

61.90 

.40 

29.5  +0.1 

15.12 

.98 

13.3 

1.3 

61.52 

.39 

31.0 

0.4 

14.61 

.95 

43.3    0.7 

27.8 

62.30 

.40 

29.7 

0.3 

15.39 

.98 

12.2 

0.9 

61.84 

.39 

31.4 

0.4 

15.58 

.99 

42.7  -0.3 

Sept.  6.8 

62.70 

.41 

30.1 

0.4 

15.67 

.98 

11.4 

0.6 

62.17 

.33 

31.8 

0.4 

16.59 

1.01 

42.6  -W.l 

16.7 

63.11 

.40 

30.6 

0.6 

15.96 

.98 

11.0  -0.9 

62.50 

.33 

32.3 

0.4 

17.61 

1.09 

42.8    0.5 

26.7 

63.51 

.39 

31.3 

0.8 

16.23 

.97 

11.0  -H).l 

62.82 

.39 

32.7 

0.4 

18.63 

1.00 

43.5    0.8 

Oct.     6.7 

63.90 

.«)o 

32.2 

0.9 

16.50 

.96 

11.3 

0.5 

63.13 

.31 

33.1 

0.4 

19.62 

.97 

44.5    1.9 

16.6 

64.27 

.36 

33.2 

1.1 

16.76 

.95 

11.9 

0.8 

63.44 

.30 

33.5 

0.4 

20.57 

.99 

46.0    1.6 

26.6 

64.62 

.34 

34.3 

1.9 

17.00 

.93 

13.0 

1.1 

63.73 

.98 

33.9 

0.4 

21.46 

.85 

47.8    9.0 

Nov.    5.6 

64.94 

.31 

35.6 

1.3 

17.22 

.91 

14.2 

1.4 

64.00 

.96 

34.3 

0.4 

22.27 

.76 

49.9    9.3 

15.6 

65.23 

.97 

36.9 

1.4 

17.41 

.18 

15.7 

1.6 

64.25 

.93 

34.7 

0.4 

22.99 

.65 

52.3    9.5 

25.5 

65.47 

.99 

38.4 

1.5 

17.58 

.15 

17.3 

1.7 

64.46 

.90 

35.1 

0.4 

23.58 

.53 

55.0    9.8 

Dec.    5.5 

65.67 

.17 

39.9 

1.5 

17.71 

.11 

19.0 

1.7 

64.64 

.16 

35.6 

0.5 

24.04 

.38 

57.8    9.9 

15.5 

65.81 

.19 

41.4 

1.5 

17.81 

.07 

20.8 

1.7 

64.77 

.11 

36.0 

0.5 

24.34 

.93 

60.8    3.0 

25.5 

65.90  +.05 

43.0 

1.5 

17.86  +.03 

22.4 

1.6 

64.86 

.07 

36.5 

0.5 

24.50  +.07 

63.8    9.0 

35.4 

65.92- 

-.01 

44.5  +1.4 

17.87  ■ 

-.01 

24.0  +1.5 

64.90  +.09 

37.0  +0.5 

24.48- 

-.10 

66.7  -f9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT 

WASHINGTON. 

! 

(5  Ononis. 

a 

Leporis. 

e 

Orionis. 

Q  Columbie. 

Mean 
Solar 
Date. 

) 

Right 
AacenBicm. 

Declination 
South. 

Right 
AacenaioD. 

Declination 
Jiovtk. 

Right 
Ascension. 

Declination 

South, 

Rielit 
Ascenidon- 

Declination 
South. 

h      m 

5  25 

O            / 

0  23 

h      m 

5  26 

o 

17 

54 

h      m 

5  29 

o 
1 

17 

h      m 

5  34 

e 

34 

8 

Jan.     0.4 

B 

19.53  +.03 

65.3 

+1.2 

57.99  +.01 

76.8  +3.1 

s 
34.64  +.03 

26.8  +1.3 

55.51- 

-.01 

54.7  +4.8 

10.4 

19.53- 

-.02 

66.4 

1.1 

57.98- 

-.04 

78.8 

1.9 

34.65- 

-.02 

28.0 

1.1 

55.48 

.06 

57.3 

9.5 

20.4 

19.49 

.06 

67.4 

0.9 

57.92 

.08 

80.6 

1.6 

34.61 

.06 

29.1 

1.0 

55.39 

•U 

59.7 

9.9 

30.4 

19.41 

.10 

68.3 

0.8 

57.82 

.12 

82.1 

1.3 

34.53 

.10 

30.0 

0.8 

55.26 

.11 

61.7 

1.8 

Feb.    9.3 

19.29 

.13 

68.9 

0.6 

57.68 

.15 

83.3 

1.0 

34.41 

.13 

30.7 

0.6 

55.08 

.19 

63.3 

1.4 

19.3 

19.14 

.16 

69.4 

0.4 

57.52 

.18 

84.1 

0.7 

34.27 

.16 

31.2 

0.4 

54.88 

.29 

64.5 

1.0 

Mar.    1.3 

18.97 

.18 

69.8  +0.2 

57.33 

.20 

84.7  -H).4 

34.10 

.18 

31.5  +0.2 

54.65 

.24 

65.3 

0.5 

11.3 

18.79 

.18 

69.9 

0.0 

57.13 

.20 

84.9 

0.0 

33.92 

.18 

31.7 

0.0 

54.40 

.25 

65.6  -H).l  !| 

21.2 

18.61 

.18 

69.8 

-0.1 

56.92 

.90 

84.7  -0.3 

33.7:5 

.18 

31.6  -0.1 

54.15 

.25 

65.4 

-0.4- 

31.2 

18.43 

.17 

69.6 

0.3 

56.73 

.19 

84.2 

0.6 

33.55 

.17 

31.4 

0.3 

53.91 

J23 

64.8 

0.8 

Apr.  10.2 

18.27 

.14 

69.2 

0.5 

56.55 

.16 

83.4 

1.0 

33.39 

.15 

30.9 

0.5 

53.69 

.21 

63.8 

1J2 

20.1 

18.14 

.19 

68.6 

0.7 

56.40 

.13 

82.3 

1.3 

33.26 

.12 

30.3 

0.7 

53.50 

.18 

62.3 

1.6 

30.1 

18.04 

.06 

67.8 

0.9 

56.28 

.10 

80.9 

1.5 

33.16 

.08 

29.5 

0.9 

53.33 

.14 

60.5 

9.0 

May  10.1 

17.98  - 

-.03 

66.9 

1.0 

56.21 

.06 

79.3 

1.8 

33.10  - 

-.04 

28.6 

1.1 

53.21 

.10 

58.4 

S.3 

20.1 

17.96 

.00 

65.8 

1.2 

56.17- 

-.02 

77.4 

2.0 

33.07 

.00 

27.4 

1.2 

53.14- 

-.05 

56.0 

2.5 

30.0 

17.99  +.05 

64.5 

1.3 

56.17  +.03 

75.3 

2.9 

33.09  +.04 

26.1 

1.4 

53.11 

.00 

53.3 

9.8 

June    9.0 

18.06 

.09 

63.1 

1.4 

56.22 

.07 

73.0 

2.3 

33.15 

.08 

24.7 

1.6 

53.13  +.05 

50.4 

9.9 

19.0 

18.16 

.13 

61.6 

1.5 

56.32 

.11 

70.6 

9.4 

33.26 

.12 

23.2 

1.6 

53.20 

.00 

47.5 

3.0 

29.0 

18.30 

.16 

60.1 

1.6 

56.45 

.15 

68.2 

2.4 

33.40 

.16 

21.6 

1.6 

53.32 

.13 

44.5 

3.0 

July    8.9 

18.48 

.19 

58.5 

1.6 

56.62 

.18 

65.9 

9.3 

33.57 

.19 

20.0 

1.6 

53.47 

.17 

41.5 

9.9 

18.9 

18.69 

.2S 

56.9 

1.5 

56.82 

.21 

63.6 

9.9 

33.77 

.22 

18.4 

1.5 

53.67 

.91 

38.7 

9.7 

28.9 

18.93 

.24 

55.4 

1.4 

57.04 

.24 

61.4 

9.0 

34.00 

.24 

16.9 

1.5 

53.90 

.95 

36.1 

S.5 

Aug.    7.8 

19.18 

.96 

54.1 

1.3 

57.29 

.26 

59.5 

1.8 

34.25 

.96 

15.5 

1.3 

54.16 

.27 

33.8 

9.9 

17.8 

19.44 

.27 

52.9 

1.1 

57.56 

.27 

57.9 

1.4 

34.51 

.97 

14.3 

1.1 

54.44 

.90 

31.8 

1.7 

27.8 

19.72 

.28 

51.9 

0.8 

57.83 

.28 

56.6 

1.1 

34.79 

.98 

13.3 

0.9 

54.74 

.31 

30.3 

1.3 

Sept.   6.8 

20.00 

.28 

51.2 

0.6 

58.12 

.29 

55.8 

0.7 

35.07 

.98 

12.6 

0.6 

55.05 

.81 

29.3 

0.8 

16.7 

20.29 

.28 

50.8- 

-0.3 

58.41 

.29 

55.3  -0.9 

35.35 

.98 

12.1 

-0^ 

55.36 

.32 

28.8 -ojj 

26.7 

20.57 

.28 

50.7 

0.0 

58.70 

.28 

55.3  +0.9 

35.63 

.98 

12.0 

0.0 

55.68 

.31 

28.9  +0.4 

Oct.     6.7 

20.84 

.27 

50.8  +0.3 

58.98 

.28 

55.8 

0.7 

35.91 

.97 

12.2  40.3 

55.99 

.30 

29.5 

0.9: 

16.7 

21.11 

.26 

51.3 

0.6 

59.25 

.26 

56.7 

1.1 

36.18 

.26 

12.7 

0.6 

56.29 

JS9 

30.7 

1.4 

1 

26.6 

21.n6 

.24 

52.0 

0.8 

59.50 

.25 

58.0 

1.5 

36.43 

.95 

13.5 

0.9 

56.97 

.27 

32.4 

1  9 

Nov.    5.6 

21.60 

.33 

53.0 

1.0 

59.74 

.22 

59.6 

1.8 

36.67 

.93 

14.5 

1.1 

56.82 

JM 

34.5 

S.3 

15.6 

21.81 

.20 

54.1 

1.2 

59.95 

.19 

61.5 

9.0 

36.89 

.20 

15.7 

1.3 

57.05 

.21 

37.0 

9.6 

25.5 

22.00 

.17 

55.4 

1.3 

60.13 

.16 

63.7 

9.2 

37.08 

.17 

17.0 

1.4 

67.24 

.17 

39.7 

2.8, 

Dec.    5.5 

22.15 

.14 

56.7 

1.3 

60.27 

.12 

65.9 

2.2 

37.23 

.14 

18.4 

1.4 

57.38 

.12 

42.6 

9.9 

15.5 

22.27 

.10 

58.0 

1.3 

60.38 

.08 

68.2 

2.9 

37.36 

.10 

19.8 

1.4 

57.49 

.06 

45.6 

9.9 

25.5 

22.34 

.06 

59.3 

1.2 

60.44  +.04 

70.4 

2.9 

37.44 

.06 

21.1 

1.3 

57.54  +.02 

48.5 

9.8 

35.4 

22.38  +.01 

60.5  +1.1 

60.46 

.00 

72.5  +2.0 

37.47  +.02 

22.4 

+1.8 

57.53- 

-.03 

51.2  -W.7  1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a 

Ononis. 

*22  CamelopardaliB. 

H  Geminorum. 

a  Argus. 

Right 
Ascension. 

Declination 
yortk. 

Right 
Ascension. 

Declination 

Nank, 

Right 
Ascension. 

Declination 
Horik, 

Right 
Ascension. 

Declination 

h      m 

5  48 

0        1 

7  22 

h 

6 

m 

4 

69  21 

h      m 

6  15 

22  34 

h      m 

6  21 

52  37 

Jan.     0.5 

8 

5.45  +.05 

39.'8  -0.8 

26.56  +.11 

33.8  +8.7 

a 
2.79  +.09 

32.2    0.0 

4.75 

.00 

39.5  +3.4 

10.5 

5.48  +.01 

38.4 

0.7 

26.60- 

-.03 

36.4     3.6 

2.85  +.04 

32.3  +0.1 

4.72- 

-.07 

42.9    3.3 

20.4 

5.46- 

-.04 

37.8 

0.6 

26.52 

.15 

39.0    2J> 

8.86- 

-.01 

32.5    0.9 

4.61 

.14 

46.0    9.9 

30.4 

5.40 

.06 

37.2 

0.5 

26.31 

.36 

41.4    9.3 

8.88 

.06 

32.7    0.9 

4.44 

.90 

48.7    9.6 

Feb.    9.4 

5.30 

.13 

36.8 

0.4 

25.99 

.37 

43.4     1.9 

8.74 

.11 

32.9    0.3 

4.21 

.96 

51.1     9.9 

19.3 

5.17 

.15 

36.5 

0.3 

25.58 

.45 

45.1     1.5 

8.61 

.14 

33.2    0.9 

3.93 

.30 

63.1     1.7 

Mar.    1.3 

5.00 

.17 

36.3  -0.1 

25.09 

.51 

46.4     1.0 

2.45 

.17 

33.4    0.9 

3.61 

.33 

64.5     1.9 

11.3 

4.88 

.18 

36.2 

0.0 

24.56 

.55 

47.2    0.5 

2.27 

.19 

33.6    0.9 

3.26 

.36 

55.5    0.7 

21.3 

4.64 

.18 

36.8  +0.1 

84.00 

.55 

47.5  +0.1 

2.08 

.19 

33.7    0.1 

2.90 

.36 

55.9  +0.9 

31.2 

4.46 

.17 

36.3 

0.8 

83.45 

.54 

47.3  -0.4 

1.88 

.19 

:«.8  +0.1 

8.53 

.36 

55.8  -0.4 

Apr.  10.2 

4.30 

.15 

36.6 

0.3 

28.93 

.49 

• 

46.6    0.9 

1.70 

.17 

33.9    0.0 

8.18 

.34 

55.1    0.9 

30.2 

4.16 

.13 

36.9 

0.4 

82.46 

.43 

45.5    1.3 

1.54 

.14 

33.9    0.0 

1.85 

.31 

54.0    1.4 

30.8 

4.05 

.09 

37.4 

0.5 

28.07 

.35 

44.0     1.7 

1.41 

.11 

33.8  -0.1 

4.56 

.97 

52.4     1.8 

May  10.1 

3.97 

.05 

37.9 

0.6 

21.77 

.35 

42.1     3.0 

1.32 

.07 

33.8    0.1 

1.30 

.93 

50.4    9.9 

20.1 

3.94- 

-.01 

38.6 

0.7 

21.58 

.14 

40.0    8.3 

1.26- 

-.03 

33.7  -0.1 

1.10 

.18 

48.0    9.6 

30.1 

3.95  +.03 

39.4 

0.9 

81.49- 

-.03 

37.8    3.3 

1.26 +.01 

33.7    0.0 

0.95 

.19 

45.2    9.9 

Jane    9.0 

4.00 

.07 

40.3 

0.9 

81.51  +.08 

35.4    9.4 

1.29 

.06 

.  33.7    0.0 

0.86- 

-.06 

42.2    3.1 

19.0 

4.09 

.11 

41.3 

1.0 

81.65 

.19 

33.0    9.4 

1.37 

.10 

33.7  +0.1 

0.83 

.00 

39.0    3.3 

29.0 

4.82 

.15 

48.4 

1.1 

81.89 

.30 

30.6    9.3 

1.49 

.14 

33.8    0.1 

0.87  +.06 

35.7    3.3 

July    9.0 

4.39 

.18 

43.5 

1.1 

88.23 

.39 

28.4    9J3 

1.64 

.17 

33.9    0.1 

0.96 

.19 

32.3     3.3 

18.9 

4.59 

.31 

44.6 

1.1 

28.67 

.48 

26.2    9.0 

1.83 

.31 

34.1     0.9 

1.11 

.18 

29.1     3.9 

28.9 

4.81 

.33 

45.7 

1.0 

23.19 

.55 

24.4    1.8 

2.05 

.93 

34.3    0.9 

1.31 

.93 

26.0     3.0 

Aug.   7.9 

5.05 

.35 

46.7 

0.0 

23.78 

.63 

88.7    1.5 

2.30 

.96 

34.5    0.9 

1.57 

.98 

23.1     9.7 

17.9 

5.31 

.37 

47.5 

0.8 

24.42 

.67 

81.3    1.9 

2.57 

.98 

34.7    0.9 

1.87 

.33 

20.6    9.3 

87.8 

5.59 

.86 

48.3 

0.6 

25.12 

.73 

80.3    0.9 

2.85 

.99 

34.8    0.1 

2.20 

.35 

18.6    1.8 

Sept.  6.8 

5.87 

.89 

48.8 

0.5 

25.85 

.75 

19.6    0.6 

3.15 

.30 

34.9  +0.1 

2.57 

.38 

17.1     L9 

16.8 

6.16 

.89 

49.2  -M».3 

26.61 

.76 

19.2  -0.9 

3.45 

.31 

35.0    0.0 

2.96 

.40 

16.1  -0.6 

'      26.7 

6.44 

.39 

49.3 

0.0 

27.38 

.77 

19.2  +0.3 

3.77 

.33 

34.9  -0.1 

3.36 

.40 

15.8    0.0 

Oct.     6.7 

6.73 

.38 

49.8  -0.3 

28.15 

.76 

19.5    0.5 

4.09 

.31 

34.8    0.9 

3.77 

.40 

16.1  +0.6 

16.7 

7.01 

.36 

48.9 

0.4 

28.91 

.75 

20.2    0.9 

4.40 

.31 

34.6    0.9 

4.17 

.39 

17.1      1.3 

86.7 

7.28 

.36 

48.4 

0.6 

29.64 

.71 

21.3    1.3 

4.70 

.30 

34.4    0.9 

4.55 

.37 

18.7     1.8 

Nov.    5.6 

7.54 

.35 

47.7 

0.8 

30.33 

.66 

22.7    1.6 

5.00 

.99 

34.1     0.3 

4.91 

.34 

20.8    9.4 

15.6 

7.78 

.33 

46.8 

0.9 

30.97 

.59 

24.5    1.9 

5.28 

.97 

33.9    0.9 

5.23 

.30 

23.4     9.8 

25.6 

7.99 

.30 

45.9 

0.9 

31.52 

.53 

26.6    3.3 

5.53 

.34 

•33.7     0.9 

5.50 

.94 

26.4    3.9 

Dec.    5.6 

8.17 

.16 

45.0 

0.9 

32.00 

.43 

28.9    3.4 

5.76 

.91 

33.5    0.9 

5.71 

.18 

29.7    3.4 

15.5 

8.31 

.13 

44.1 

0.9 

32.36 

.31 

31.4    3.6 

5.95 

.17 

33.4  -0.1 

5.86 

.19 

33.1     3.5 

25.5 

8.48 

.08 

43.2 

0.9 

32.62 

.19 

34.1     9.7 

6.10 

.19 

33.3    0.0 

5.95  +.05 

36.6    3.5 

35.5 

8.48  +.04 

48.4 

-0.8 

38.74  +.06 

36.8  +3.7 

6.19  +.07 

33.3  +0.1 

5.96- 

-.02 

40.0  +3.3 

^ss 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Geminorum. 

a  Canis  Majoris. 
(Siritis.) 

e  Canis 

Majoris. 

d  Canis 

Majoris. 

Mean 
Solar 
Date. 

\ 

#■ 

1 

Right 
Ascension. 

Declination 
Iforth. 

Right 
Asoension. 

Declination 
&nuk. 

Right 
Aicenaion. 

Declination 
South. 

Right 
Aicenaion. 

Declination 
Somtk. 

h      m 

6  30 

16  30 

h      m 

6  39 

16  32 

h      m 

6  53 

28  47 

h 

7 

m 

3 

o 

26 

i 

11 

Jan.     0.5 

s 
9.29  +.10 

22.'3  -0.4 

s 
23.33  +.06 

25.8  +2.3 

8 

29.82  +.08 

52"7  4«.9 

s 
4.99  +.10 

19.2  -FS.6  1 

10.5 

9.36  +.05 

21.9 

0.3 

23.39  +.03 

28.1 

S.3 

29.88  +.03 

55.5 

2.7 

5.07  +.05 

22.0 

9.7 

20.5 

9.39 

.00 

21.7 

0.2 

23.39- 

-.02 

30.2 

2.0 

29.89- 

-.02 

58.2 

2.5 

5.09- 

-.01 

24.6 

9.5 

30.4 

9.36- 

-.05 

21.6  -O.l 

23.35 

.06 

32.0 

1.7 

29.84 

.07 

60.6 

2.2 

5.a5 

.06 

26.9 

9.2 

Feb.    9.4 

9.29 

.09 

21.6 

0.0 

23.27 

.11 

33.6 

1.4 

29.74 

.12 

62.7 

1.9 

4.97 

.10 

29.0 

1.9 

19.4 

9.18 

.13 

21.6  +0.1 

23.14 

.14 

34.9 

1.1 

29.60 

.16 

64.4 

1.6 

4.84 

.15 

30.7 

1.6 

Mar.    1.3 

9.03 

.16 

21.7 

0.1 

22.98 

.17 

35.9 

0.8 

29.43 

.19 

65.8 

IJ9 

4.68 

.18 

32.0 

1.9 

11.3 

8.86 

.18 

21.9 

0.1 

22.80 

.19 

36.5 

0.5 

29.22 

J21 

66.7 

0.8 

4.49 

.20 

33.1 

0.8 

21.3 

8.68 

.19 

22.0 

0.1 

22.60 

.20 

36.8  40.2 

29.01 

.22 

67.3  +0.3 

4.28 

.21 

33.6 

40.4 

31.3 

8.49 

.18 

22.2 

0.2 

22.40 

.20 

36.8  -0.2 

28.78 

.22 

67.4  -0.1 

4.07 

.22 

33.8 

0.0 

Apr.  10.2 

8.31 

.17 

22.3 

0.2 

22.21 

.19 

36.5 

0.5 

28.56 

.22 

67.2 

0.5 

3.85 

.91 

33.6 

-0.4 

1 

20.2 

8.15 

.15 

22.5 

0.2 

22.03 

.17 

35.8 

0.8 

28.35 

jao 

66.5 

0.8 

3.65 

.19 

33.0 

0.6 

30.2 

8.02 

*13 

22.7 

0.2 

21.87 

.14 

34.9 

1.1 

28.16 

.17 

65.5 

1.2 

3.47 

.17 

32.1 

1.1 

May  10.2 

7.92 

.08 

22.9 

0.2 

21.75 

.11 

33.7 

1.3 

28.00 

.14 

64.0 

1.6 

3.31 

.14 

30.8 

1.5 

20.1 

7.86- 

-.04 

23.1 

0.3 

21.66 

.07 

32.2 

1.6 

27.88 

.11 

62.3 

1.9 

3.19 

.10 

29.2 

1.7 

30.1 

7.83 

.00 

23.4 

0.3 

21.60" 

-.04 

30.6 

1.8 

27.79 

.07 

60.3 

2.1 

3.10 

.07 

27.3 

9.0 

June    9.1 

7.85  +.04 

23.7 

0.3 

21.59  +.01 

28.7 

1.0 

27.75- 

-.03 

58.0 

2.4 

3.05- 

-.03 

25.2 

9.9 

19.0 

7.91 

.06 

24.1 

0.4 

21.61 

.04 

26.7 

2.1 

27.74  +.02 

55.6 

2.5 

3.04  +.01 

22.9 

9.4 

29.0 

8.01 

.19 

24.5 

0.4 

21.69 

.08 

24.6 

2.1 

27.78 

.06 

53.0 

2.6 

3.07 

.05 

20.4 

9.5 

July    9.0 

8.15 

.15 

24.9 

0.4 

21.78 

.12 

22.4 

2.1 

27.86 

.10 

50.3 

2.6 

3.14 

.09 

17.9 

9.5 

19.0 

8.32 

.18 

25.4 

0.4 

21.91 

.15 

20.3 

9.1 

27.97 

.13 

47.7 

2.6 

3.25 

.13 

15.4 

9.5 

26.9 

8.52 

.di 

25.8 

0.4 

22.08 

.18 

18.3 

1.0 

28.12 

.17 

45.2 

2.5 

3.39 

.16 

12.9 

9.4 

Aug.   7.9 

8.74 

.24 

26.2 

0.4 

22.27 

.21 

16.4 

1.8 

28.31 

.20 

42.8 

2.2 

3.57 

.10 

10.7 

9J2 

17.9 

8.99 

.25 

26.6 

0.3 

22.49 

.23 

14.7 

1.5 

28.52 

.23 

40.7 

1.9 

3.77 

.22 

8.6 

1.9 

27.9 

9.25 

.27 

26.9 

0.2 

22.73 

.25 

13.4 

1.2 

28.76 

.25 

38.9 

1.6 

4.00 

.24 

6.9 

1.5 

Sept.  6.8 

9.53 

.28 

27.0  +0.1 

22.99 

.26 

12.4 

0.8 

29.03 

.27 

37.5 

1.1 

4.25 

JSG 

5.6 

1.1 

16.8 

9.82 

.29 

27.0 

0.0 

23.26 

.28 

11.8  -0.4 

29.31 

.29 

36.6 

0.7 

4.53 

.26 

4.7 

0.7 

26.8 

10.12 

.30 

26.9- 

-^.2 

23.54 

.29 

11.6  -H).l 

29.60 

.30 

36.2  -0.1 

4.82 

.30 

4.2  -0.9  1 

Oct.     6.7 

10.42 

.31 

26.7 

0.3 

23.83 

.29 

11.9 

0.5 

29.91 

.31 

36.4  -H>.4 

5.12 

.30 

4.3 

+0.4 

16.7 

10.73 

.30 

26.3 

0.4 

24.12 

.29 

12.6 

0.9 

30.22 

.31 

37.0 

0.9 

5.43 

.31 

4.9 

0.9 

26.7 

11.03 

.30 

25.9 

0.5 

24.41 

.28 

13.8 

1.3 

30.53 

.30 

36.2 

1.4 

5.73 

.30 

6.0 

1.4 

1 

Nov.    5.7 

11.32 

.29 

25.3 

0.6 

24.69 

.27 

15.3 

1.7 

30.83 

.29 

39.9 

1.9 

6.03 

.29 

7.6 

1.8 

15.6 

11.60 

.27 

24.7 

0.6 

24.95 

.25 

17.2 

2.0 

31.11 

.27 

42.0 

2.3 

6.31 

.27 

9.6 

9J2 

25.6 

11.86 

.24 

24.1 

0.6 

25.19 

.23 

19.3 

2.2 

31.37 

.24 

44.4 

2.6 

6.58 

J» 

12.0 

9.5 

Dec.    5.6 

12.09 

.21 

23.5 

0.6 

25.40 

.19 

21.6 

2.3 

31.59 

« 

.21 

47.1 

2.8 

6.81 

.99 

14.6 

9.7 

15.6 

12.28 

.18 

22.9 

0.5 

25.58 

.16 

24.0 

2.4 

31.78 

.17 

49.9 

2.9 

7.01 

.18 

17.3 

9.8 

25.5 

12.44 

.13 

22.5 

0.4 

25.71 

.11 

26.3 

2.4 

31.93 

.12 

52.8 

2.9 

7.16 

.13 

20,2 

9.8 

35.5 

12.55  +.09 

22.1 

-0.3 

25.80  +.07 

28.7  4^.3 

32.02  +.07 

55.7  +2.8 

7.27  +.08 

23.0  +9.6  j 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT 

WASHINGTON. 

Mean 

d  Geminorum. 

•Piazzi  vii.  67 

■ 

a  Gominorum 

{Castor.) 

• 

a  Canis  Minoris. 
(Procyan.) 

Solar 
Date. 

Right 
Ascengion. 

Declloatiou 
North. 

Right 
AscennioD. 

Declination 
North, 

Right 
Asceniiion. 

DoellnatioQ 
North. 

Right 
AscenRion. 

Declination 
North. 

h      m 

7  12 

22 

13 

h      in 

7  17 

68  43 

h      m 

7  26 

o 

32 

id 

h      m 

7  32 

O            / 

5  33 

Jan.     0.5 

8 

18.50  +.15 

6.6  -0.1 

8 

15.44  +.30 

32.9  +2.5 

8 

14.62  +.18 

13.8  +0.4 

8 

27.29  +.15 

23.4  -1.3 

10.5 

18.62 

.10 

6.5 

0.0 

15.68 

.17 

35.4 

9.6 

14.77 

.19 

14.4 

0.6 

27.42 

.10 

22.2    1.1 

20.5 

18.69  +.04 

6.6  +0.1 

15.79  +.05 

38.1 

9.6 

14.86 

.06 

15.0 

0.7 

27.50  +.05 

21.1      0.9 

30.5 

18.71  - 

-.01 

6.8 

0.3 

15.77- 

-.08   40.7 

9.6 

14.90  +.01 

15.8 

0.8 

27.53 

.00 

20.3    0.8 

Feb.    9.4 

18.67 

.06 

7.1 

0.3 

15.63 

.90 

43.2 

9.4 

14.88- 

-.05 

16.6 

0.9 

27.51  - 

-.04 

19.6    0.6 

19.4 

18.58 

.10 

7.4 

0.4 

15.37 

.31 

45.5 

2Jl 

14.80 

.10 

17.5 

0.9 

27.44 

.09 

19.1     0.4 

Mar.    1.4 

18.46 

.14 

7.8 

0.4 

15.02 

.40 

47.6 

1.8 

14.68 

.14 

18.4 

0.8 

27.33 

.19 

18.8    0.9 

11.3 

18.31 

.17 

8.2 

0.4 

14.58 

.46 

49.2 

1.4 

14.52 

.17 

19.2 

0.7 

27.19 

.15 

18.7  -0.1 

21.3 

18.13 

.18 

8.6 

0.4 

14.09 

.50 

50.4 

1.0 

14.33 

.19 

19.8 

0.6 

27.03 

.17 

18.6  -H).! 

31.3 

17.94 

.19 

9.0 

0.3 

13.57 

.59 

51.1  +0.5 

14.13 

.90 

20.4 

0.5 

26.86 

.17 

18.8    0.9 

Apr.  10.3 

17.76 

.18 

9.3 

0.9 

13.05 

.58 

51.3 

0.0 

13.92 

.20 

20.7 

0.3 

26.69 

.17 

19.0     0.3 

20.2 

17.58 

.16 

9.5 

0.2 

12.54 

.49 

51.1 

-0.5 

13.73 

.19 

20.9  +0.1 

26.52 

.16 

19.3    0.4 

30.2 

17.43 

.14 

9.6 

0.1 

12.08 

.43 

50.4 

0.9 

13.55 

.16 

21.0 

0.0 

26.37 

.14 

19.7    0.5 

May  10.2 

17.30 

.11 

9.7 

0.1 

11.67 

.37 

49.2 

1.4 

13.40 

.13 

20.9  -0.9 

26.24 

.19 

20.3    0.6 

20.2 

17.21 

.07 

9.8  +0.1 

11.34 

.98 

47.7 

1.7 

13.29 

.10 

20.6 

0.3 

26.14 

.09 

20.9    0.6 

30.1 

17.15  - 

-.04 

9.8 

0.0 

11.10 

.19 

45.8 

9.0 

13.21 

.06 

20.3 

0.4 

26.06 

.05 

21.6    0.7 

June    9.1 

17.13 

.00 

9.9 

0.0 

10.96- 

-.09 

43.7 

9.9 

13.17- 

-.01 

19.8 

0.5 

26.03  - 

-.09 

22.3    0.8 

19.1 

17.16  +.04 

9.8 

0.0 

10.92  -r-.0i 

41.4 

9.4 

13.18  +.03 

19.2 

0.6 

26.03  +.02 

23.2    0.8 

29.0 

17.22 

.08 

9.8 

0.0 

10.98 

.11 

38.9 

9.5 

13.23 

.07 

18.6 

0.6 

26.06 

.05 

24.0    0.9 

July    9.0 

17.32 

.13 

9.8 

0.0 

11.13 

.21 

36.5 

9.5 

13.33 

.11 

18.0 

0.7 

26.13 

.09 

24.9    0.9 

19.0 

17.46 

.15 

9.8 

0.0 

11.39 

.30 

33.9 

9.5 

13.46 

.15 

17.3 

0.7 

26.23 

.12 

25.7    0.8 

29.0 

17.62 

.18 

9.7  -0.1 

11.73 

.38 

31.5 

9.4 

13.62 

.18 

16.7 

0.7 

26.36 

.15 

26.5    0.8 

Aug.   7.9 

17.82 

.21 

9.6 

0.1 

12.15 

.46 

29.2 

9J2 

13.82 

.91 

16.0 

0.7 

26.52 

.17 

27.2    0.7 

17.9 

18.04 

.93 

9.5 

0.9 

12.65 

.63 

27.0 

2.1 

14.05 

.94 

15.2 

0.7 

26.71 

.90 

27.8    0.5 

27.9 

18.29 

.96 

9.3 

0.9 

13.22 

.60 

25.0 

1.9 

14.31 

jn 

14.5 

0.7 

26.92 

.92 

28.2    0.3 

Sept.  6.9 

18.56 

.98 

9.0 

0.3 

13.85 

.65 

23.3 

1.6 

14.59 

.99 

13.8 

0.7 

27.15 

.94 

28.5  +0.1 

16.8 

18.84 

.99 

8.7 

0.4 

14.52 

.69 

21.8 

1.3 

14.89 

.31 

13.0 

0.7 

27.40 

.96 

28.5  -0.1 

26.8 

19.14 

.31 

8.2 

0.5 

15.23 

.73 

20.7 

1.0 

15.21 

.33 

12.3 

0.7 

27.66 

.97 

28.3    0.3 

Oct.     6.8 

19.45 

.39 

7.7 

0.6 

15.97 

.75 

19.9 

0.6 

15.54 

.34 

11.6 

0.7 

27.95 

.99 

27.8    0.6 

16.7 

19.77 

.39 

7.1 

0.6 

16.73 

.76 

19.5 

-OJJ 

15.89 

.35 

10.9 

0.7 

28.24 

.30 

27,1    0.8 

26.7 

20.09 

.39 

6.4 

0.7 

17.49 

.76 

19.4  +0.9 

16.24 

.35 

10.2 

0.6 

28.54 

.30 

26.2    UO 

Nov.    5.7 

20.41 

.39 

5.8 

0.7 

18.24 

.74 

19.8 

0.6 

16.59 

.35 

9.7 

0.5 

28.84 

.30 

25.0    1.2 

15.7 

20.73 

.31 

6.1 

0.6 

18.97 

.70 

20.6 

1.0 

16.94 

.34 

9.2 

0.4 

29.13 

.99 

23.7    1.3 

25.6 

21.03 

.99 

4.5 

0.6 

19.65 

.65 

21.8 

1.4 

17.27 

.32 

8.9 

0.9 

29.41 

.97 

22.4     1.4 

Dec.    5.6 

21.30 

.96 

4.0 

0.5 

20.26 

.57 

23.3 

1.7 

17.58 

J» 

8.7  -0.1 

29.68 

J» 

20.9    1.4 

15.6 

21.54 

.99 

3.5 

0.4 

20.79 

.48 

25.2 

9.1 

17.86 

.96 

8.8  +0.1 

29.91 

.99 

19.5    1.4 

25.6 

21.74 

.18 

3.2 

0.9 

21.23 

.38 

27.5 

9.3 

18.10 

.91 

9.0 

0.3 

30.11 

.18 

18.1      1.3 

35  5 

21.90  +  13 

3.1 

-01 

21.55 +.97 

29  8  +9.4 

18  28 +.17 

9.4  +0.5 

30.27  +.14 

16.8  -1.9 
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Meao 
Solar 
Date. 

^Gemi 

norum 

tux.) 

k 

0  Geminorum 

*3  Urss  Majoris  (H.) 

15 

Argus  (0- 

Right 
AaceiiBioii. 

I>eclinatlon 

Right 
Aiceniiioii. 

DecUsation 
yortk. 

Right 
AscensioD. 

Deelinatlon 
yortk. 

Right 
Asoonaioii. 

Deeliiurtion 
Simtk. 

b      m 

7  37 

28  20 

h      m 

7  45 

o 

27 

5 

h      m 

7  59 

68  5Cf 

h 
8 

m 
1 

23 

55 

Jan.     0.5 

18.40  +.18 

15.5  +0.1 

29.22  +.19 

58.6 

0.0 

s 
46.13 +.41 

68'.6  +9.2 

s 
58.93  +.16 

$1 
44.8 

+9.8 

10.5 

18.55 

.13 

15.7 

0.3 

29.38 

.14 

58.7 

+0.9 

46.48 

.99 

70.9 

9.5 

59.07 

.11 

47.6 

9.7 

20.5 

18.65 

.07 

16.1 

0.5 

29.49 

.08 

59.0 

0.4 

46.71 

.16 

73.5 

9.6 

59.16 

.Oft 

50.3 

9.6 

30.5 

18.69  +.01 

16.6 

0.6 

29.54  +.03{ 

59.4 

0.5 

46.80  +.03{ 

76.2 

9.7 

59.19  +.01 

52.8 

9.4 

Feb.    9.4 

18.68- 

-.04 

17.3 

0.7 

29.54- 

-.03 

60.0 

0.6 

46.77- 

-.10 

78.8 

9.6 

59.17- 

-.05 

55.1 

9.1 

19.4 

18.61 

.09 

18.0 

0.7 

29.48 

.08 

60.7 

0.7 

46.61 

.91 

81.4 

9.5 

59.10 

.09 

57.0 

1.6 

Mar.    1.4 

18.50 

.13 

18.7 

0.7 

29.38 

.19 

61.4 

0.7 

46.34 

.31 

83.8 

9.9 

58.99 

.13 

58.7 

IJi 

11.3 

18.35 

.16 

19.4 

0.7 

29.24 

.15 

62.1 

0.7 

45.97 

.40 

85.8 

1.9 

58.84 

.16 

60.0 

1.9, 

21.3 

18.18 

.18 

20.1 

0.6 

29.07 

.18 

62.7 

0.6 

45.53 

.46 

87.5 

1.5 

58.67 

.18 

61.0 

0.8 ' 

31.3 

17.99 

.19 

20.6 

0.5 

28.89 

.19 

63.3 

0.5 

45.05 

.50 

88.7 

1.0 

58.48 

.19 

61.6  +4.4  J 

Apr.  10.3 

17.79 

.19 

21.0 

0.4 

28.70 

.19 

63.8 

0.4 

44.53 

.51 

89.5  +0.5 

58.28 

.90 

61.8 

! 

0.0,1 

20.2 

17.60 

.18 

21.3 

0.9 

28.61 

.18 

64.1 

0.3 

44.02 

.51 

89.8 

0.0 

58.08 

.19 

61.7-0.3  1 

30.2 

17.43 

.16 

21.5  +0.1 

28.34 

.16 

64.3 

0.9 

43.52 

.47 

89.6  -0.5 

57.90 

.18 

61.2 

0.7' 

1 

May  10.2 

17.29 

.13 

21.6 

0.0 

28.20 

.13 

64.4  +0.1 

43.07 

.49 

88.9 

0.9 

57.73 

.16 

60.4 

1.0 

20.2 

17.17 

.10 

21.5  -0.1 

28.08 

.10 

64.4 

0.0 

42.68 

.35 

87.7 

1.3 

57.58 

.13 

59.2 

1.3 

30.1 

17.09 

.06 

21.3 

0.9 

28.00 

.06 

64.3  -0.1 

42.36 

.96 

86.2 

1.7 

57.46 

.10 

57.8 

1 
1 
1.6 

Jane    9.1 

17.05  - 

-.03 

21.1 

0.3 

27.95  - 

-.02 

64.2 

0.9 

42.12 

.19 

84.3 

9.0 

67.38 

.07 

56.1 

1.8. 

19.1 

17.05  +.09 

20.7 

0.4 

27.95  +.01 

63.9 

0.3 

41.98- 

-.10 

82.2 

9.3 

67.32- 

-.04 

54.2 

9.0  j 

29.0 

17.09 

.06 

20.3 

0.4 

27.98 

.05 

63.6 

0.4 

41.93 

.00 

79.8 

9.4 

67.30 

.00 

52.1 

9.9 

July    9.0 

17.17 

.10 

19.9 

0.5 

28.05 

.09 

63.2 

0.4 

41.98  +.10 

77.3 

9.6 

57.32  +.03 

49.9 

"i 

19.0 

17.28 

.13 

19.4 

0.5 

28.16 

.19 

62.8 

0.4 

42.13 

.19 

74.7 

9.6 

57.37 

.07 

47.6 

9^ 

29.0 

17.43 

.17 

18.9 

0.5 

28.30 

.16 

62.3 

0.5 

42.36 

.97 

72.0 

9.6 

67.45 

.10 

45.4 

9.9 

Aug.    7.9 

17.61 

.90 

16.4 

0.6 

28.47 

.19 

61.8 

0.5 

42.68 

.37 

69.4 

9.6 

57.57 

.13 

43.2 

9.1 

17.9 

17.82 

.92 

17.8 

0.6 

28.67 

.92 

61.2 

0.6 

43.09 

.44 

66.9 

S.5 

57.72 

.17 

41.2 

1.9 

27.9 

18.06 

.95 

17.1 

0.7 

28.90 

.94 

60.6 

0.7 

43.57 

.52 

64.4 

9.3 

57.90 

.10 

39.4 

1.6 

Sept.  6.9 

18.32 

.97 

16.4 

0.7 

29.16 

.96 

59.9 

0.7 

44.13 

.58 

62.2 

9.1 

56.11 

Jtt 

38.0 

1.9. 

16.8 

18.61 

.99 

15.7 

0.7 

29.43 

.99 

59.2 

0.8 

44.73 

.64 

60.2 

1.9 

58.34 

.95 

36.9 

0.8 

26.8 

18.91 

.31 

15.0 

0.8 

29.73 

.31 

58.4 

0.8 

45.40 

.69 

58.5 

1.6 

58.60 

.97 

36.3 

-0.4; 

Oct.     6.8 

19.23 

.32 

14.2 

0.8 

30.04 

J3Si 

57.5 

0.8 

46.10 

.79 

57.0 

1.3 

58.88 

.99 

36.1 

+41.1' 

16.7 

19.56 

.34 

13.4 

0.8 

30.37 

.33 

56.7 

0.9 

46.84 

.75 

55.9 

0.9 

59.18 

.30 

36.5 

0.6 

26.7 

19.90 

.34 

12.6 

0.8 

30.70 

.34 

55.8 

0.9 

47.61 

.77 

55.2 

0.5 

59.49 

.31 

37.3 

1.1 

Nov.    5.7 

20.24 

.34 

11.9 

0.7 

31.05 

.34 

55.0 

0.8 

48.38 

.77 

54.9  -0.1 

59.80 

.31 

38.6 

1J> 

15.7 

20.58 

.33 

11.2 

0.6 

31.38 

.33 

54.2 

0.7 

49.14 

.75 

55.1  +0.4 

60.11 

.31 

40.4 

9.6 

25.6 

20.90 

.32 

10.7 

0.5 

31.71 

.39 

53.5 

0.6 

49.87 

.71 

55.7 

0.8 

60.41 

.99 

42.5 

9.3 

Dec.    5.6 

21.21 

.99 

10.2 

0.3 

32.02 

.29 

53.0 

0.4 

50.55 

.65 

56.7 

1.3 

60.69 

jsrr 

44.9 

9.5 

15.6 

21.48 

.96 

10.0  -0.9 

32.30 

.96 

52.6 

0.3 

51.17 

.57 

58.2 

1.7 

60.94 

.93 

47.6 

9.7 

25.6 

21.72 

.91 

9.9 

0.0 

32.55 

.92 

52.4  -o.i 

51.70 

.48 

60.1 

9.0 

61.16 

.19 

50.3 

9.8; 

35.5 

21.91  ■ 

f.i: 

10.1 

+0.1 

32.74 +.18 

.52.5 

+0.1 

£2. 13 +.37 

62.3  +9.3 

61.33 +.15 

53.2+9  8  1 
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e 

Hydne. 

i  Ursffi  '. 

^lajoriE 

t. 

•o«  UrsBB 

Majoris. 

K 

Cancri. 

Ill 

Right 
AMennion. 

Declination 
Ifo-tk. 

Right 
Afscenhion. 

Declination 
^'ort  , 

Right 
AncenHion. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

8  39 

o        / 

6  53 

h      in 

8  50 

48  32 

h      m 

8  58 

67  39 

h 

9 

m 

0 

o         / 
11    11 

Jan.     0.6 

50.73  +.91 

45.9  -1.4 

8 

14.02  +.39 

II 

61.7  +0.8 

a 
50.70  +^1 

33.2  +1.7 

s 
39.33  +.24 

30.8  T-lJi 

lO.G 

50.92 

.17 

44.6    1.9 

14.31 

J» 

62.7 

1.9 

51.17 

.41 

35.0 

9.1 

39.55 

.19 

29.7    1.0 

20.5 

51.06 

.19 

43.5    1.0 

14.53 

.19 

64.0 

1.5 

51.52 

.30 

37.3 

9.4 

39.72 

.14 

28.8    0.8 

30.5 

51.16 

.07 

42.5    0.8 

14.68 

.11 

65.6 

1.7 

51.77 

.18 

39.7 

9.6 

39.84 

.09 

28.0    0.6 

Feb.    9.5 

51.20  +.09 

41.8    0.6 

14.76  +.04 

67.4 

1.8 

51.88  +.06 

42.4 

9.7 

39.90  +.04 

27.6    0.4 

19.4 

61.20- 

-.09 

41.4    0.4 

14.77- 

-.03 

69.3 

1.9 

51.88- 

-.06 

45.1 

9.7 

39.92- 

-.01 

27.3  -0.9 

Mar.    1.4 

51.14 

.06 

41.1  -0.9 

14.70 

.10 

71.1 

1.9 

51.76 

.17 

47.7 

9.6 

39.89 

.05 

27.3    0.0 

11.4 

51.06 

.10 

41.0    0.0 

14.58 

.15 

73.0 

1.7 

51.53 

.97 

50.2 

9.4 

39.82 

.09 

27.4  +0.9 

21.4 

50.94 

.13 

41.0  +0.1 

14.40 

.90 

74.6 

1.6 

51.21 

.35 

52.4 

9.0 

39.72 

.19 

27.7    0.3 

31.3 

50.80 

.15 

41.2    0.3 

14.18 

.93 

76.1 

1.3 

50.83 

.41 

54.3 

1.7 

39.58 

.14 

28.0    0.4 

Apr.  10.3 

50.64 

.16 

41.5    0.4 

13.95 

.94 

77.3 

1.0 

50.39 

.45 

55.8 

1.9 

39.44 

.15 

28.4    0.5 

20.3 

50.48 

.16 

41.9    0.4 

13.70 

.95 

78.2 

0.7 

49.93 

.47 

56.8 

0.8 

39.29 

.15 

28.9    0.5 

30.3 

50.33 

.15 

42.4    0.5 

13.45 

.94 

78.7  +0.4 

49.45 

.46 

57.3  40.3 

39.13 

.15 

29.5    0.5 

May  10.2 

50.19 

.13 

42.9    0.6 

13.22 

.99 

78.9 

0.0 

49.00 

.44 

57.3  -0.9 

38.99 

.14 

30.0    0J> 

20.2 

50.06 

.11 

43.5    0.6 

13.00 

.90 

78.7  -0.3 

48.57 

.40 

56.8 

0.7 

38.86 

.19 

30.6    0.5 

30.2 

49.96 

0.9 

44.1     0.6 

12.82 

.16 

78.3 

0.6 

48.19 

.35 

55.9 

1.1 

38.75 

.10 

31.1     0.5 

JuDe   9.1 

49.89 

0.6 

44.8    0.7 

12.68 

.19 

77.5 

0.9 

47.88 

.98 

54.6 

1.5 

38.67 

.07 

31.6    0.5 

19.1 

49.84  • 

-.03 

45.5    0.7 

12.58 

.08 

76.4 

1.9 

47.63 

.91 

52.8 

1.9 

38.61 

.05 

32.1    0.5 

29.1 

49.82 

.00 

46.1     0.7 

12.52- 

-.03 

75.1 

1.4 

47.46 

.13 

50.8 

9.9 

38.58- 

-.09 

32.6    0.4 

July    9.1 

49.83  +.03 

46.8    0.6 

12.52  +.01 

73.6 

1.6 

47.37  - 

-.05 

48.4 

9.4 

38.57  +.01 

33.0    0.4 

19.0 

49.87 

.06 

47.4    0.6 

12.55 

.06 

71.9 

1.8 

47.36  +.04 

45.9 

9.6 

38.60 

.04 

33.3    0.3 

29.0 

49.94 

.09 

48.0    0.5 

12.64 

.11 

70.0 

1.9 

47.44 

.19 

43.2 

9.8 

38.65 

.07 

33.6    OJ) 

Aug.   8.0 

50.04 

.11 

48.5    0.4 

12.76 

.15 

68.1 

9.0 

47.60 

.90 

40.4 

9.8 

38.73 

.10 

33.8  -H).l 

18.0 

50.17 

.14 

48.8    0.3 

12.93 

.19 

66.1 

9.0 

47.84 

.98 

37.5 

9.9 

38.84 

.19 

33.8    0.0 

27.9 

50.32 

.17 

49.0  +0.1 

13.15 

.93 

64.0 

9.1 

48.16 

.36 

34.7 

9.8 

38.98 

.15 

33.f-0.9 

Sept.  6.9 

50.50 

.90 

49.0  -0.1 

13.40 

.97 

62.0 

9.0 

48.55 

.43 

31.9 

9.7 

39.15 

.18 

33.4    0.4 

16.9 

50.71 

.99 

48.8    0.3 

13.69 

.31 

60.0 

9.0 

49.02 

.50 

29.2 

9.6 

39.34 

.91 

33.0    0.6 

26.8 

50.94 

.34 

48.4    0.5 

14.03 

.35 

58.0 

1.9 

49.55 

.56 

26.8 

9.3 

39.56 

.33 

32.3    0.8 

Oct.    6.8 

51.20 

.97 

47.7    0.8 

14.39 

.38 

56.2 

1.8 

50.14 

.69 

24.5 

9.1 

39.81 

.96 

31.5    1.0 

16.8 

51.48 

ja9 

46.9    1.0 

14.78 

.41 

54.4 

1.6 

50.78 

.66 

22.6 

1.8 

40.08 

.28 

30.4    1.9 

26.8 

51.77 

.30 

45.7    1.2 

15.21 

.43 

52.9 

1.4 

51.46 

.70 

21.0 

1.4 

40.37 

.30 

29.1     1.3 

Nov.   5.7 

52.08 

.31 

44.4     ;.4 

15.65 

A& 

51.7 

1.1 

52.18 

.79 

19.8 

1.0 

40.68 

.31 

27.7    1.5 

15.7 

52.39 

.31 

43.0    1.5 

16.10 

.45 

50.7 

0.8 

52.91 

.73 

19.0 

0.5 

41.00 

.39 

26.2    1.5 

25.7 

52.70 

.30 

41.4     1.6 

16.54 

.44 

50.0 

0.5 

53.64 

.79 

18.7  -0.1 

41.33 

.39 

24.7    1.6 

Dec.    5.7 

53.00 

.99 

39.8     1.6 

16.98 

.43 

49.7  -0.1 

54.35 

.69 

18.9  +0.4 

41.64 

.31 

23.1    iJi 

15.6 

53.29 

.97 

38.2     1.6 

17.40 

.40 

49.7  -M».3 

55.02 

.64 

19.6 

0.9 

41.94 

.99 

21.6    1.5 

25.6 

53.55 

.94 

36.7    1.5 

17.78 

.35 

50.2 

0.6 

55.63 

.57 

20.8 

1.4 

42.22 

.96 

20.2    1.3 

1           35.6 

53.77  +.20 

35.3  -1.3 

18.11  +.30 

51.0  +1.0 

56.16  +.48 

22.4  +1.8 

42.46  +.99 

18.9  -l.l 

^9^ 
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Mean 
Solar 
Date. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June   9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


I  Argus. 


Riglit 
Aiioensloa. 


D      m 

9  13 

s 
37.26  +.30 

37.52    .29 

37.70    .14 

37.80  +.06 

37.82  -.03 


37.75 
37.61 
37.40 
37.14 
36.83 

36.49 
36.13 
35.76 
35.38 
85.02 

34.68 
34.37 
34.09 
33.85 
33.67 


.11 

.17 
.23 
.98 
.39 

.35 
.37 
.37 
.37 
.35 

.33 
.30 
.96 
.91 
.16 


33.53  .10 
33.46  -.04 
33.45  +.09 
33.50  M 
33.62    .16 


33.81 
34.06 
34.38 
34.75 


.99 
.98 
.34 

.40 


Declloation 
South, 


35.17    .44 


35.62 
36.11 
36.60 
37.08 
37.55 


.47 
.49 
.49 

.47 
.44 


37.97  .40 
38.35  .34 
38.65  +.27 


58  43 


// 


23.8  +3.5 

27.3  3.6 
31.0  3.7 
34.8    3.7 

38.4  3.6 


42.0 
45.3 

48-2 
50.8 
53.0 


3.4 
3.1 
9.8 
9.4 
9.0 


54.7    1.5 

56.0  1.0 

56.7  +0.5 
56.9  -O.l 

56.6  0.6 

55.8  1.1 

54.5  1.5 

52.7  9.0 

50.6  9.3 

48.1  9.6 

45.3  9.9 

42.4  3.0 

39.3  3.1 

36.2  3.0 

33.2  9.9 

30.4  9.6 
28.0    9.9 

26.0  1.8 
24.4  1.3 
23.4  -0.7 

23.1  0.0 
23.4  +0.6 
24.4     1.3 

25.9  1.9 
28.1     2.4 

30.8  9.9 

33.9  3.3 

37.3  +3.5 


*1  DraconiB. 


Right 
Aaoension. 


ta      m 

9  18 

B 

13.94+1.39 
15.14  1.07 
16.08  .79 
16.73  .49 
17.06  +.17 

17.08  -.14 
16.79  .44 
16.21  .70 
15.38  .93 
14.34  1.19 

13.14  1.96 

11.83  1.34 

10.46  1.36 

9.10  1.34 

7.79  1.26 

6.57  1.15 

5.49  1.00 

4.57  .89 

3.85  .69 

3.34  .40 

3.05  -.17 
2.99  +.06 
3.16  .29 
3.57  .59 
4.19    .74 

5.04  .95 
6.09  1.15 
7.33  1.33 
8.74  1.49 
10.30  1.69 

11.99  1.73 

13.76  1.80 

15.58  1.82 

17.40  1.81 

19.19  1.74 

20.88  1.62 
22.43  1.46 


Declination 
Nortk. 


81  53 


51.0  +9.0 

53.2  9.4 
55.8  9.8 

58.7  3.0 

61.8  3.1 

64.9  3.1 

68.0  3.0 
70.9  9.7 

73.5  9.4 

75.6  1.9 

77.3  1.4 

78.5  0.9 
79.2  +0.3 
79.2  -0.9 

78.7  0.8 

77.6  1.3 

76.1  1.8 
74.1  9.9 

71.7  9.6 
69.0  9.9 


66.0 
62.8 
59.5 
56.2 

52.8 


3.1 
3.9 
3.3 
3.3 
3.3 


49.6  3.9 
46.5  3.0 

43.7  9.7 
41.1  9.4 
38.9  9.0 

37.1     1.6 

35.8  1.1 
35.0  -0.5 
34.7  0.0 
35.0  +0.6 


a  Hydne. 


Right 
Ascension. 


35.9 
37.3 


1.9 
1.7 


23.79+1.94'  39.2  +9.1 


b      m 

9  21 

■ 

9.46  +.94 
9.68  .90 
9.86  .15 
9.99    .10 

10.06  .05 

10.09  +.01 

10.07  -.04 
10.02    .06 

9.92  .11 
9.80    .13 


9.66 
9.51 
9.36 
9.22 
9.08 


.14 

.15 
.15 
.14 
.13 


8.96  .11 
8.86  .09 
8.78  .07 
8.73    .04 

8.70  -.09 

8.69  +.01 

8.71  .04 
8.76  .07 
8.84  .09 
8.95    .19 


9.09 
9.26 
9.45 
9.68 
9.94 


.15 
.18 
.91 
.94 
.27 


10.21  .99 

10.51  .30 

10.82  .31 

11.14  .31 

11.45  .31 

11.75  .29 

12.03  .96 
12.27  +.93 


Declination 
SovtK 


O  I 

8    5 


// 


32.4  +9.9 
34.6  9.1 
36.6    2.0 

38.5  1.8 
40.2    1.6 


41.6 
42.9 
43.8 
44.5 
44.9 


1.3 
1.1 

0.8 
0.6 
0.3 


45.1  +0.1 

45.1  -0.1 
44.8  0.3 
44.4  0.5 
43.7    0.7 


42.9 
42.0 
40.9 
39.7 
38.5 


0.9 
1.0 
1.1 

1.3 


37.2  1.3 
35.9  1.3 

34.7  1.9 
33.6  1.0 
32.6  0.9 

31.9  0.6 
31.4  -0.3 

31.3  0.0 

31.4  +0.3 
31.9    0.7 

32.8  1.1 
34.0    1.4 

35.6  1.7 
37.4    1.9 

39.4  9.1 

41.5  9.9 

43.7  2.2 

45.9  +9.9 


*24  UrsaB  Majoris  (it). 


Right 
Ascension. 


n      m 

9  22 

51.76  +.69 
52.33  .51 
52.78  .39 
53.11  .96 
53.30  +.19 

53.36  -.01 
53.28  .14 
53.08    J» 

52.77  .36 

52.37  .43 


51.89 
51.38 
50.85 
50.32 
49.81 


.49 

.59 
.53 
.59 
.49 


49.35  .44 

48.94  .37 

48.60  .30 

48.34  .99 

48.16  .13 

48.08  -.04 
48.08  +.05 
48.18  .15 
48.38  .94 
48,66    .33 


49.03 
49.49 
50.03 
50.64 
51.31 

52.05 
52.83 
53.63 
54.45 
55.26 

56.03 
56.75 


.41 
.50 
.67 
.64 
.71 

.76 
.79 
.81 
.81 
.79 

.75 
.68 


DecUnation 

70  23 

58.1 

+1.6 

59.9 

9.0 

62.1 

9.3 

64.6 

9.6 

67.3 

9.8 

70.1 
72.9 
75.6 

78.0 

80.2 


9.8 
9.7 
9.6 
9^ 
1.9 


81.9  1.5 

83.2  1.0 
84.0  +«.5 

84.3  0.0 

84.0  -0.5 

83.3  1.0 

62.1  1.4 
80.5  1.8 

78.5  SJ9 
76J3  9.5 

73.6  9.7 
70.8  9.9 
67.8  3.0 
64.8  3.0 
61.8  3.0 


58.7 
55.8 
53.0 
50.5 

48.2 


3.0 
9.9 
9.7 
9.4 
9.1 


46.3  1.7 
44.8  1.3 
43.7  0.8 
43.1  -0.3 
43.0  +0.9 


43.5 
44.5 


0.7 
1J9 


57.39 +.501  45.9  +1.7 
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Mean 
Solar 
Datn. 

0  Ursae  I 

Majoris. 

e 

Leonis. 

« 

fi  Leonia. 

a  Leonis. 
(RegtUus.) 

Right 
Aiceniiion. 

Declination 
Iforth. 

Right 
Aiceniuon. 

I>ecllnation 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascenaiou. 

Declination 
North. 

h      m 

9  24 

o 

52 

15 

h      m 

9  38 

24  22 

h      m 

9  45 

26  36 

h      m 

10     1 

12  36 

Jan.     0.6 

5.06  +.38 

67.9  +0.7 

8                             n 

24.84 +.26   25.4 

-0.8 

8 

18.56  +.30 

It 

72.7  -0.7 

8 

23.72  +.28 

18.4  -1.4 

10.6 

5.40 

.31 

68.8 

1.1 

25.10 

.24;  24.8 

0.5 

18.84    .25 

72.2 

0.4 

23.99    .24 

17.1     1.2 

20.6 

5.68 

.25 

70.1 

1.5 

25.32 

.20   24.5  -0.2 

19.07    .20 

72.0  -0.1 

24.21    .20 

16.0     0.9 

30.5 

5.89 

.17 

71.8 

1.8 

25.49 

.14 

24.5  +0.1 

19.25    .15 

72.1 

-K).2 

24.39    .15 

15.2    0.7 

Feb.    9.5 

6.02 

.09 

73.7 

2.0 

25.61 

.09 

24.7 

0.4 

19.37    .10 

72.5 

0.5 

24.52    .10 

14.7    0.4 

19.5 

6.08  +.01 

75.7 

2.1 

25.67  +.03 

25.2 

0.6 

19.44  +.04 

73.1 

0.7 

24.60    .05 

14.4  -O.l 

Mar.    1.4 

6.05- 

-.06 

77.8 

2.1 

25.68- 

-.02 

25.9 

0.8 

19.46  -.01 

73.9 

0.9 

24.63  +.01 

14.4  +0.1 

11.4 

5.96 

.12 

80.0 

2.0 

25.64 

.06 

26.8 

0.9 

19.42    .05 

74.9 

1.0 

24.62  -.03 

14.6    0.3 

21.4 

5.81 

.18 

81.9 

1.9 

25.56 

.10 

27.7 

1.0 

19.35    .09 

76.0 

1.1 

24.56    .07 

14.9     0.4 

31.4 

5.60 

JSSi 

83.7 

1.7 

25.45 

.12   28.7 

1.0 

19.24    .12 

77.0 

1.1 

24.47    .10 

15.4     0.5 

Apr.  10.3 

5.36 

.25 

85.3 

1.4 

25.31 

.14 

29.6 

0.9 

19.11    .14 

78.1 

1.0 

24.36    .12 

16.0     0.6 

80.3 

5.11 

.9^ 

86.5 

1.0 

25.16 

.15 

30.5 

0.9 

18.95    .15 

79.1 

0.9 

24.24    .13 

1G.7     0.7 

30.3 

4.84 

.26 

87.4 

0.7 

25.01 

.15 

31.3 

0.8 

18.80    .16 

80.0 

0.8 

24.10    .14 

17.3    0.7 

May  10.3 

4.58 

.26 

87.8  +0.3 

24.85 

.15 

^2.0 

0.6 

18.64    .15 

80.7 

0.6 

23.97    .13 

18.0     0.7 

20.2 

4.33 

.23 

87.9  -0.1 

24.71 

.14 

32.6 

0.5 

18.49    .14 

81.2 

0.5 

23.84    .13 

18.7     0.6 

30.2 

4.11 

.21 

87.6 

0.5 

24.58 

.12 

33.0 

0.3 

18.36    .13 

•81.6 

0.3 

23.71    .12 

19.3    0.6 

June    9.2 

3.92 

.17 

87.0 

0.8 

24.47 

.10 

33.2  +0.2 

18.24    .10 

81.8  +0.1 

23.61     .10 

19.8    0.5 

19.1 

3.77 

.13 

86.0 

1.2 

24.38 

.06 

33.3 

0.0 

18.15    .08 

81.9  -0.1 

23.52    .08 

20.3    0.5 

29.1 

3.66 

.09 

84.7 

1.5 

24.32 

.05 

33.2 

-0.1 

18.08    .06 

81.7 

0.2 

23.45    .06 

20.7    0.4 

July    9.1 

3.59- 

-.04 

a3.i 

1.7 

24.29- 

-.02 

33.0 

0.3 

18.04  -.03 

81.4 

0.4 

23.40    .04 

21.0     0.3 

19.1 

3.58  +.01 

81.2 

1.9 

1 
24.28 +.0i;  32.6 

0.4 

18.02    .00 

80.9 

0.6 

23.37  -.01 

21.3  +0.2 

29.0 

3.61 

.05 

79.2 

2.1 

24.30 

.04    32.1 

0.6 

18.04  +.03 

80.3 

0.7 

23.37  +.01 

21.4    0.0 

Aug.    8.0 

3.69 

.10 

77.0 

2.3 

24.35 

.07 

31.4 

0.7 

18.08    .06 

79.5 

0.9 

23.39    .04 

21.4  -0.1 

18.0 

3.81 

.15 

74.7 

2.4 

24.43 

.10    30.6 

0.9 

18.15    .09 

78.5 

1:1 

23.44    .07 

21.2    0.2 

28.0 

o.9o 

.20 

72.3 

2.4 

24.54 

.13 

29.6 

1.1 

18.26    .12 

77.4 

1.2 

23.52    .09 

20.9    0.4 

Sept.   6.9 

4.20 

.24 

69.9 

2.4 

24.69 

.16 

28.5 

1.2 

18.40    .15 

76.1 

1.3 

23.63    .12 

20.4    0.6 

16.9 

4.47 

.29 

67.4 

2.4 

24.86 

.19|  27.2 

1.3 

18.56    .19 

74.7 

1.5 

23.77    .16 

19.7    0.8 

26.9 

4.78 

.33 

65.1 

2.3 

25.07 

.22   25.8 

1.5 

18.77    .22 

73.2 

1.6 

23.94    .19 

18.7    1.0 

Oct.     6.8 

5.13 

.37 

62.8 

2.2 

25.30 

.25 

24.3 

1.6 

19.00     .25 

71.5 

1.7 

24.15    .22 

17.6    1.2 

16.8 

5.52 

.41 

60.6 

2.0 

25.57 

.28 

22.7 

1.7 

19.27    .28 

69.8 

1.7 

24.38    .25 

16.3    1.4 

26.8 

5.94 

.44 

58.7 

1.8 

25.87 

.31 

21.0 

1.7 

19.56    .31 

68.0 

1.8 

24.64    .26 

14.8    1.6 

Nov.    5.8 

6.40 

.46 

57.0 

1.5 

26.18 

.33 

19.3 

1.7 

19.88    .33 

66.2 

1.8 

24.94    .30 

13.1      1.7 

15.7 

6.87 

.48 

55.6 

1.2 

26.52 

.34 

17.6 

1.7 

20.23    .35 

64.5 

1.7 

25.25    .32 

11.4     1.8 

25.7 

7.35 

.48 

54.6 

0.8 

26.87 

.35 

16.0 

1.5 

20.58    .36 

62.8 

1.6 

25.57    .33 

9.6    1.8 

Dec.    5.7 

7.83 

.47 

54.0  -0.4 

27.22 

.35 

14.5 

1.4 

20.94    .35 

61.3 

1.4 

25.91    .33 

7.8    1.8 

15.7 

8.30 

.45 

53.8 

0.0 

27.56 

.33 

13.2 

1.2 

21.29    .34 

60.1 

1.1 

26.23    .32 

6.0    1.7 

25.6 

8.73 

.41 

54.0  +0.5 

27.88 

.31 

12.1 

0.9 

21.62    .31 

59.0 

0.9 

26.55    .30 

4.4     1.5 

35.6 

9.11  +.36 

54.7  +0.9 

28.18  +.27 

11.3 +0.7 1 

21.91  +.28 

58.3  -0.6 

26.83  +.27 

2.9  -1.3 
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**33  Ursie  Majoris. 

yi  Leonis. 

*9  Draconia  (H). 

p  Leonis. 

Ill 

Right 
AicenBlon. 

Declination 
North. 

Right 
Aiceniiion. 

Declination 

North. 

Right 
Aacennion. 

Declination 
North. 

Right 
AieeDHion. 

DecUnation 
North, 

h      m 

10    8 

65  45 

h      m 

10  12 

20  29 

h      m 

10  23 

76  22 

h      m 

10  25 

0        f 

9  58 

Jan.     0.6 

1 
39.46  +.56 

31.7  -Ht.B 

44.79  +.30 

64.0- 

-1.1 

53.38  +.97 

54.3  +1.0 

54.76  +J99 

43,1  -1.6 

10.6 

30.01    .51 

33.8 

1.3 

45.08    .96 

63.0 

0.8 

54.30    .86 

55.6 

1.6 

55.03    .96 

41.6    1.4 

90.6 

30.48    .43 

34.4 

1.8 

45.33    .99 

^.3 

0.5 

55.11    .73 

57.5 

8.1 

65.37    .99 

40.3    1J9 

30.6 

30.86    .39 

36.4 

9.9 

45.53    .17 

61.9  -0.9 

55.76    .57 

59.7 

9.5 

55.47    .18 

39.3    0.9 

Feb.    9.5 

31.13    SSI 

38.7 

9.5 

45.67    .19 

61.8  +0.1 

56.34    .39 

63.4 

•9.8 

55.63    .13 

38.5    0.6 

19.5 

31J39  +.11 

31.3 

9.7 

45.77    .07 

63.0 

0.3 

56.54    .90 

65.3 

3.0 

65.73    .08 

38.0    0.3 

Mar.    1.5 

31.34 -.01 

34.0 

9.7 

45.81  +.09 

63.5 

0.5 

56.6S+.0S 

68.3 

3.0 

55.78  +.03 

37.8  -0.1 

11.4 

31.38    .11 

36.8 

k.7 

45.81  -.09 

63.1 

0.7 

56.58  -.16 

71.3 

3.0 

65.79  -.01 

37.8  +0.1 

31.4 

31.13    .90 

39.4 

9.5 

46.77    .06 

63.9 

0.8 

56.33    .39 

74.3 

8.8 

55.76    .05 

38.1     0.3 

3K4 

30.89    .37 

41.8 

9.3 

45.69    .09 

64.8 

0.9 

55.93    .47 

76.9 

9.5 

55.70    .08 

38.4     03 

Apr.  10.4 

30.58    .34 

44.0 

9.0 

45.58    .19 

65.7 

0.9 

55.39    .58 

79.3 

9.9 

55.61    .10 

39.0    0.6 

20.3 

30.33    .36 

45.8 

1.6 

45.45    .13 

66,7 

0.9 

54.75    .68 

81.3 

1.7 

66.50    .19 

39.6    0.6 

30.3 

39.83    .40 

47,1 

l.l 

45.33    .14 

67.5 

0.8 

54.04    .73 

88.7 

1.9 

56.38    .19^ 

40.2    0.7 

May  10.3 

39.41    .41 

48.0 

0.6 

45.18    .14 

68.3 

0.8 

53.38    .76 

83.7 

0.7 

55.35    .1^ 

40.9    0.7 

30.3 

39.00    .40 

48.4  •H>.9 

45.04    .13 

69.0 

0.6 

53.51    .76 

84.1  -HtJO 

55.13    .19 

41.6    0.7 

30.3 

38.61     .36 

48.3  Hr.3 

44.91    .19 

69.6 

0.5 

51.76    .74 

84.0  -0.4 

65.00    .19 

43.2    0.6 

Jane   9.3 

38.35    .34 

47.7 

0.8 

44.80    .11 

70.1 

0.4 

51.04    .69 

83.3 

0.9 

64.89    .10 

43.9    M 

19.3 

37.93    .30 

46.7 

1.3 

44.70    .09 

70.4 

0.9 

50.38    .69 

83.3 

1.4 

54.80    .09 

43.4     0.5 

39.1 

37.65    .94 

45.3 

1.7 

44.63    .07 

70.5  +0.1 

49.79    .54 

80.5 

1.9 

54.71    .07 

43.9    0.5 

July    9.1 

37.44    .18 

43.3 

9.0 

44.56    .05 

70.5  -0.1 

49.30    .44 

78.4 

9.3 

54.65    .06 

44.4     0.4 

19.1 

37.39    .19 

41.1 

9.3 

44.53  -.09 

70.4 

0.9 

48.93    .39 

75.9 

8.6 

54.61    .03 

44.7    0.3 

39.1 

37.80  -.05 

38.6 

9.6 

44.53    .00 

70.0 

0.4 

48.65    .91 

73.1 

9.9 

54.58  -.01 

44.9  +0.9 

Aug.   8.0 

37.18  +.09 

35.9 

9.8 

44.53  +.03 

69.6 

0.6 

48.51  -.06 

70.1 

3.9 

54.58  +.01 

46.0    0.0 

18.0 

37.34    .09 

33.0 

3.0 

44.57    .06 

68.9 

0.7 

48.49  +.05 

66.8 

3.3 

54.61    .04 

46,0  -0.1 

38.0 

37.36    .16 

39.9 

3.1 

44.65    .00 

68.1 

0.9 

48.60    .18 

63.4 

3.4 

54.66    .07 

44.8    0^ 

Sept.  7.0 

37.56    .94 

36.8 

3.1 

44.75    .19 

67.1 

l.l 

48.84    .31 

60.0 

3.5 

54.74    .10 

44.4     0.5 

16.9 

37.84    .31 

33.6 

3.1 

44.89    ,15 

65.9 

1.3 

49.33    .44 

66.5 

3.4 

54.86    .13 

43.8    0.7 

36.9 

38.18    .38 

30.6 

3.0 

45.05    .19 

64.6 

1.4 

49.73    .57 

53.1 

3.3 

66.00    .17 

43.9    0.9 

Oct.    6.9 

38.60    .45 

17.6 

9.0 

45.35    .99 

63.0 

1.6 

50.35    .60 

49.9 

3.1 

66.19    .90 

41.9    iJi 

16.8 

39.08    .51 

14.8 

9.6 

45.49    .95 

61.4 

1.7 

51.10    .80 

46.9 

9.9 

66.40    .93 

40.6     1.4 

36.8 

39.63    .57 

13.3 

9.4 

45.76    .98 

59.6 

1.8 

51.96    .90 

44.3 

9.5 

55.66    .96 

39.1     1^ 

Nov.    5.8 

30.33    .69 

10.1 

9.0 

46.06    .31 

57.7 

1.9 

53.91    .99 

41.8 

8.1 

66.93    J» 

37.4     13 

15.8 

30.86    .85 

8.3 

1.6 

46.38    .33 

55.8 

1.9 

53.94  1.05 

40.0 

1.6 

56.33    .31 

35.6    1.9 

35.7 

31.53    .67 

6.9 

1.1 

46.73    .34 

53.0 

1.8 

55.03  1.00 

38.6 

1.1 

66.55    .33 

33.7    1.9 

Deo.    5.7 

33.31     .68 

6.1 

0.6 

47.06    .34 

52.3 

1.7 

56.13  1.11 

37.7  -0.6 

56.88    JSR 

31.8    IJI 

15.7 

33.88    .66 

5,7 

-0.1 

47.40    .34 

50.5 

1.5 

57.33  1.09 

37.5 

0.0 

67.31    .39 

39.9    1.9 

35.7 

33.53    .69 

5.9  -Hted 

47.73    .32 

49.1 

1.3 

58.30  1.03 

37.8  +0.6 

67.53    .31 

88.1    1.7 

35.6 

34.13 +.57^ 

6.7 

+1.0 

48.04  +.99 

47.9 

-1.0 

59.39f0.95 

38.7  +1.9 

67.83  +.90 

36.4  -1.5 

FIXED  STARS,  1869. 


095 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


lj  Argus. 


I 


Ji^n.  0,7 
10.G 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

Jooe   9.2 

19.2 

29.2 

Jaly    9.2 

19.1 
29.1 
Aog.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

NoY.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


Right 

ABceniloD. 


DeelinatioD 
SouUL 


h      m 

10  39 


60.65  +.43 
61.05  .37 
61.40    .30 

61.66  .S3 

61.85  .15 

61.97  +.07 
62.00  .00 
61.97  -.07 

61.86  .13 
61.70    .19 


61.49 
61.23 
60.94 
60.63 
60.31 


.S4 
.a? 

.30 
.33 
.33 


59.96  .33 

59.65  .33 

59.33  .31 

59.03  .99 

58.75  M 

58.51  J33 

58.31  .18 

58.16  .13 

58.06  -.06 
58.03  .00 

58.07  +.07 
58.18  .15 
58.36  .93 
58.62  J» 
do. 94  .36 


59.33 
59.77 
60.25 
60.76 
61.27 

61.78 
62.26 


.43 

.46 
.48 
.51 
.51 

.49 
.46 


58  59 


28.1  40.9 

31.2  3.9 

34.5  3.4 

38.1  3.6 
41.7  3.7 

45.4  3.6 

49.0  3.5 
52.4  3.3 

55.7  3.1 

58.6  9.8 

61.2  9.4 
63.4  9.0 

65.1  1.5 

66.4  1.0 

67.2  +0.6 

67.5  0.0 

67.3  -0.4 

66.6  0.9 

65.4  1.4 

63.8  1.8 

61.8  3.2 

59.5  3.5 
56.8  3.7 

54.0  9.9 

51.1  9.9 

48.3  9.8 

45.5  9.6 

43.0  9.4 

40.8  3.0 

39.0  1.5 

37.8  1.0 

37.1  -0.4 
37.1  +0.3 

37.7  0.9 

38.9  1.5 


I  Leonis. 


Right 
Aicenidon. 


40.7 
43.0 


9.1 
3.6 


h      m 

10  42 


22.04  +.30 
22.32  sr 
22.58  JSa 
22.79  .19 
22.96    .14 

23.08  .10 
23.15  .05 
23.18  +.01 
23.17  -.03 
23.12    .06 


23.04 
22.94 
22.83 
22.71 
22.58 

22.46 
22.35 
22.25 
22.16 
22.09 


.09 

.11 

.IS 
.13 
.13 

.IS 
.11 
.10 
.08 
.06 


DeoliDation 
Ifortk, 


62.70  +.41    45.8  +3.0 


22.03  .05 
22.00  -.03 
21.98  .00 
21.99 +.03 
22.03    .05 

22.10  .08 

22.19  .11 

22.32  .15 

22.49  .19 

22.69  JB 


22.93 
23.20 
23.50 
23.82 
24.15 


.95 
.38 
.31 
.33 
.33 


24.48  .33 
24.80  .33 
25.11  +.99 


a  Ursie  Majoris. 


Right 
Asoeniion. 


o         / 

11  13 


71.7  -1.6 
70.2  1.4 
68.9  1.9 
67.9  0.9 
67.2    0.6 

66.7  -«.3 

66.6  0.0 

66.7  -H).3 
67.0  0.4 
67.4    0.5 

68.0  0.6 

68.7  0.7 

69.4  0.7 
70.2  0.7 
70.9    0.7 

71.6  0.7 

72.2  0.6 

72.8  0.5 

73.3  0.4 

73.7  0.3 

73.9  0.3 

74.1  +0.1 

74.1  -0.1 
74.0  0.3 
73.7     0.4 

73.2  0.6 

72.5  0.8 
71.5    1.0 

70.4  1.3 

69.0  1.5 

67.4     J. 7 

65.7  1.8 

63.8  1.9 

61.8  9.0 

59.9  9.0 

57.9    1.9 

56.1  1.8 
54.4  -1.6 


h      m 

10  55 


36.83  +.67 
37.38  .53 
37.87  .45 
38.28  .38 
38.62    jas 

38.86  .90 
39.01  +.10 
39.06  .00 
39.01  -.09 
38.89    .16 


38.69 
38.44 
38.14 
37.81 
37.47 

37.12 
36.79 
36.47 
36.18 
35.93 


M 
.96 

.31 
.34 
.34 

.34 
.33 
.30 
.97 
.93 


Deeliaation 
North, 


35.72  .18 
35.57    .13 

35.46  .08 

35.41  -.03 

35.42  +.04 

35.50  .11 

35.64  .18 
35.85  JM 
36.12  .31 

36.47  .38 

36.88  .44 

37.36  .50 

37.88  .65 

38.45  .68 

39.04  .60 

39.65  .61 
40.26  .59 
40.83  +.66 


62  26 


71.8  -H).l 

72.2  0.7 
73.1  1J3 

74.6  1.7 
76.5  9.1 

78.8  9.4 

81.3  9.6 
84.0  9.7 

86.7  9.7 

89.4  9.6 


91.8 
94.0 
95.9 
97.3 
96.3 


9.3 
9.0 
1.6 
1J3 
0.8 


98.8  +0.3 
98.8-0.9 
98.4  0.7 
97.4  1.2 
96.1     1.6 

94.3  9.0 

92.1  9.3 

89.7  9.6 

87.0  9.8 

84.0  3.0 


d  Leonis. 


Right 
Ascawlon. 


80.9 
77.7 
74.4 
71.1 
68.0 

65.0 
62.2 
59.8 
57.7 
56.1 


3.D 
3.3 
3.3 
3.3 
3.1 

9.9 
9.6 
9.9 

1.8 
1.3 


55.0  0.8 
54.5  -OJJ 
54.5  +0.3 


h     m 

11    7 


8.05  +.33 
8.36  .31 
8.66  jn 
8.89  .93 
9.09    .18 

9.25  .13 
9.35  .08 
9.40  +.03 
9.42  -.01 
9.39    .04 

9.33    .07 

9.24  .10 

9.13  .11 
9.01  .13 
8.89    .13 

8.76  .12 

8.64  .13 

8.53  .11 

8.42  .10 

8.33  .08 

8.25  .07 
8.19  .05 
8.16  -.03 

8.14  .00 
8.16  +.03 


Declination 
North, 


8.20 
8.28 
8.39 
8.54 
8.73 


.06 
.09 
.13 
.17 
.91 


8.95  .95 

9.22  .98 

9.51  .31 

9.84  .33 

10.18  .34 

10.52  .35 

10.87  .34 
11.20  +.32 


O  / 

21  14 


// 


21.6  -1.4 

20.3  1.9 

19.4  0.8 
18.8    0.4 

18.5  -0.1 

18.6  +0.3 
19.0    0.6 

19.7  0.8 
20.6  0.9 
21.6    1.1 


22.7 
23.9 
25.0 
26.1 
27,0 


1.1 
1.1 
1.1 
1.0 
0.9 


27.8  0.7 
28.5  0.6 
29.0    0.4 

29.2  +0.3 

29.4  0U> 

29.3  -0.9 
29.0    0.4 

28.5  0.6 

27.8  0.8 

26.9  1.0 


25.7 
24.4 

22.8 
21.1 
19.2 

17.2 
15.0 
12.9 
10.7 
8.6 


1.S 
1.4 
1.6 
1.8 
9.0 

9.1 
9.9 
9.9 
9.1 
3.0 


6.6  1.9 
4.9  1.6 
3.4  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

d  Crateris. 

r  Leonie. 

*A  DraconiB. 

1 

1 
91  Leonie  (v).        \ 

Mean 
Solar 
Date. 

1 

Right 
A»ceu8ion. 

Declination 
South. 

Right 
Ascenfiion. 

Declination 
North, 

Right 
Aaoension. 

Declination 
North. 

Right 
Ascension. 

Declination 
South. 

1 

b      m 

11  12 

o        / 

14    4 

h      m 

11  21 

O            / 

3  34 

h      m 

11  23 

o 

70 

2 

h      m 

11  30 

o          / 

0     6 

Jan.    0.7 

1 

47.58  +.31 

6.9  +3.3 

8 

11.79  +.31 

38'.'9  -2.0 

1 

34.88  +.76 

56.7 

0.0 

8 

14.28  +.32 

0.9  +2.1 

10.7 

47.87    .38 

9.3     3.3 

12.09    .39 

37.0    1.8 

35.62 

.71 

57.0 

+0.6 

14.58    .39 

2.9    3.0 

20.6 

48.14    .35 

11.6     2.3 

12.36    J» 

35.2    1.6 

36.30 

.64 

57.9 

1.2 

14.86    .26 

4.8     1.8 

30.6 

48.37    .31 

13.9    8.3 

12.60    .23 

33.7    1.4 

36.89 

.54 

59.4 

1.7 

15.10    .23 

6.4     1.6 

Feb.    9.6 

48.55    .16 

16.0    3.0 

12.80    .18 

32.5    1.1 

37.38 

.43 

61.4 

2.2 

15.31    .18 

7.9     1.3 

19.6 

48.70    .13 

17.9     1.8 

12.95    .13 

31.5    0.8 

37.76 

.33 

63.8 

2.5 

15.47    .14 

9.1     1.1 

Mar.    1.5 

48.79    .07 

19.6     1.6 

13.06    .09 

30.8    0.6 

38.02 

.19 

66.5 

2.8 

15.58    .10 

10.0     0.6 

11.5 

48.84  +.03 

21.1     1.4 

13.13    .05 

30.4    0.3 

38.14  +.07 

69.4 

2.9 

15.66    .05 

10.7     0.5 

21.5 

48.85  -.01 

22.4     l.l 

13.15 +.01 

30.2  -0.1 

38.15- 

-.06 

72.3 

2.9 

15.69  +.01 

11.1      0.3 

31.5 

48.83    .04 

23.3    0.9 

13.14  -.03 

30.2  +0.1 

38.03 

.17 

75.3 

2.8 

15.69  -.02 

11.3  +0.1 

Apr.  10.4 

48.78    .07 

24.1     0.6 

13.10    .06 

30.5    0.3 

37.81 

.37 

78.0 

2.6 

15.65    .05 

11.2  -0.1 : 

20.4 

48.70    .09 

24.5    0.4 

13.03    .08 

30.8    0.4 

37.50 

.35 

80.5 

2.3 

15.59    .07 

11.0     0.3 , 

30.4 

48.60    .10 

24.8  +0.1 

12.94    .09 

31.3    0.5 

37.12 

.41 

82.6 

1.9 

15.51    .09 

10.7    0.4 

May  10.3 

48.49    .11 

24.8  -0.1 

12.84    .10 

31.9    0.6 

36.68 

.46 

84.3 

1.5 

15.42    .10 

10.2    0.5 

80.3 

48.38    .13 

24.6    0.3 

12.74    .11 

32.6    0.7 

36.20 

.49 

85.6 

1.0 

15.32    .10 

9.7    0.6 

30.3 

48.26    .13 

24.2    0.5 

12.63    .11 

33.2    0.7 

35.71 

.50 

86.3  +0.5 

15.21    .11 

9.1     0.6 

June    9.3 

48.14    .13 

23.7    0.6 

12.52    .11 

33.9    0.7 

35.21 

.49 

86.5 

-0.1 

15.11    .11 

8.4    0.7 

19.2 

48.03    .11 

23.0    0.8 

12.41    .10 

34.6    0.7 

34.73 

.47 

86.2 

0.6 

15.00    .10 

7.7    0.7 

29.2 

47.92    .10 

22.1     1.0 

12.31    .10 

35.3    0.6 

34.27 

.44 

85.4 

1.1 

14.90    .10 

7.0     0.7 

July    9.2 

47.82    .09 

21.1     1.1 

12.22    .09 

35.9    0.6 

33.86 

.39 

84.1 

1.6 

14.80    .09 

6.3    0.7 

19.2 

47.73    .08 

20.0    1.1 

12.14    .07 

36.5    0.5 

33.49 

.34 

82.3 

2.0 

14.72    .08 

5.6    0.6 . 

29.1 

47.66    .06 

18.8    1.2 

12.08    .06 

36.9    0.4 

33.18 

.28 

80.1 

2.4 

14.64    .06 

5.0     0.6 1 

Aug.   8.1 

47.61    .04 

17.6    1.3 

12.03    .04 

37.3    0.3 

32.94 

.21 

77.6 

2.7 

14.59    .04 

4.5    0.5 

18.1 

47.58  -.03 

16.5    1.1 

12.00  -.01 

37.6  +0.3 

32.77 

.13 

74.6 

3.0 

14.56 -.02 

4.1      0.4 

28.0 

47.57  +.01 

15.4     1.0 

12.00  +.01 

37.7    0.0 

32.68- 

-.05 

71.5 

3.3 

14.54    .00 

3.8-0J2 

1 

Sept.  7.0 

47.60    .04 

14.4    0.9 

12.03    .04 

37.6  -0.2 

32.68  +.04 

68.1 

3.4 

14.56  +.03 

3.6    0.0 

17.0 

47.66    .08 

13.7     0.6 

12.08    .07 

37.3    0.4 

32.76 

.13 

64.6 

3.5 

14.60    .06 

3.7  +0.8 

27.0 

47.76    .13 

13.1     0.4 

12.17    .11 

36.8    0.7 

32.94 

.23 

61.1 

3.6 

14.68    .10 

4.0     0.5 

Oct.     6.9 

47.90    .16 

12.9  -0.1 

12.30    .15 

36.0    0.9 

33.22 

.32 

57.5 

3.5 

14.80    .14 

4.6    0.7 

16.9 

48.07    .30 

13.0  +0.3 

12.47    .19 

34.9    1.8 

33.59 

.42 

54.0 

3.4 

14.96    .18 

5.4     1.0 

26.9 

48.29    .33 

13.4     0.6 

12.67    .33 

33.6    1.4 

34.05 

.51 

50.7 

3.2 

15.16    .83 

6.6     t.3 

Nov.    5.8 

48.54    .37 

14.2    1.0 

12.91    .36 

32.1     1.7 

34.60 

.59 

47.7 

2.9 

15.39    .25 

8.0     1.5 

15.8 

48.82    .30 

15.4    1.4 

13.19    .39 

30.3    1.8 

35.23 

.66 

45.0 

2.5 

15.66    JK 

9.6     1.7 

25.8 

49.13    .38 

16.9     1.7 

13.49    .31 

28.4    2.0 

35.93 

.72 

42.6 

2.1 

15.96    .31 

11.4     1.9 

Dec.    5.8 

49.46    .33 

18.7     1.9 

13.80    .33 

26.4    2.1 

36.67 

.76 

40.8 

1.6 

16.27    .32 

13.4    3.0 

15.7 

49.79    .33 

20.8    3.1 

14.13    .33 

24.3    2.1 

37.45 

.78 

39.5 

1.0 

16.60    .33 

15.5    3.1 

25.7 

50.12    .33 

23.0    3.3 

14.46    .33 

22.2    2.0 

38.23 

.77 

38.8  -0.4 

16.93    .33 

17.6    2.1 

35.7 

50.43  +.30 

25.3  45.3 

14.78  +.31 

20.2  -1.9 

39.00  +.75 

38.7  +0.2 

17.24  +.31 

19.7  -W.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

p  Leonis. 

y  UrsiB  Majorifl 

1. 

0  Virginis. 

M  Draconis  (H). 

Mean 
Solar 
Date. 

Rigbt 
AteeDidon. 

Declination 
NortA. 

Right 
Aacennion. 

Declination 
North, 

Right 
Afloenidon. 

Deelination 
North, 

Right 
Aicenaion. 

Declination 
North. 

h      m 

11  42 

15 

17 

h      m 

11  46 

54  24 

h      m 

11  58 

O            1 

9  27 

h 

12 

m 

5 

78  20 

Jan.     0.7 

22.12  +.33 

73.0  . 

-1.8 

54.88  +.49 

69.9  -0.8 

a 
31.71  +.33 

37.2  -3.0 

i 

59.91-fl.29 

22.5  -0.4 

10.7 

22.44    .31 

71.4 

1.5 

55.35    .46 

69.4  -OJI 

32.03    .31 

35.3    1.7 

61.12 

1.18 

22.5 

+0.3 

20.7 

22.74    .28 

70.0 

1.2 

55.80    .43 

69.5  +0.4 

32.33    .38 

33.7    1.5 

62.27 

1.10 

23.1 

0.9 

30.6 

23.00    .94 

69.0 

0.9 

56.20    .37 

70.1 

0.9 

32.59    .35 

32.3    1.8 

63.33 

.99 

24.3 

1.6 

Feb.    9.6 

23.22    JW 

68.3 

0.5 

56.55    .31 

71.3 

1.4 

32.82    .31 

31.3    0.9 

64.25 

.84 

26.1 

3.0 

19.6 

23.40    .16 

67.9  -0.2 

56.83    .34 

73.0 

1.8 

33.01    .17 

30.6    0.6 

65.02 

.67 

28.4 

8.5 

Mar.    1.6 

23.54    .11 

67.9  +0.1 

57.03    .17 

75.0 

2.2 

33.16    .13 

30.2  -0.8 

65.59 

.48 

31.1 

3.8 

11.5 

23.63    .07 

66.2 

0.4 

57.17    .10 

77.3 

2.4 

33.27    .08 

30.1    0.0 

65.97 

.97 

34.0 

3.0 

21.5 

23.67  +.03 

68.7 

0.6 

57.23  +.03 

79.8 

2.5 

33.33    .04 

30.2  +0.3 

66.14  +.07 

37.1 

3.1 

31.5 

23.68  -.01 

69.4 

0.8 

57.22  -.04 

82.4 

3.6 

33.35  +.01 

30.6    0.5 

66.10- 

-.13 

40.3 

3.1 

Apr.  10.4 

23.65    .04 

70.3 

0.9 

57.15    .10 

84.9 

3.5 

33.34  -.02 

31.2    0.7 

65.87 

.39 

43.3 

3.9 

20.4 

23.60    .07 

71.3 

1.0 

57.02    .15 

87.3 

3.3 

33.31    .05 

31.9    0.8 

65.46 

.48 

46.1 

3.7 

30.4 

23.52    .09 

72.3 

1.0 

56.85    .19 

89.5 

3.1 

33.25    .07 

32.8    0.8 

64.90 

.69 

48.6 

3.3 

May  10.4 

23.43    .10 

73.3 

1.0 

56.64    JS& 

91.5 

1.7 

33.17    .09 

33.6    0.9 

64.22 

.74 

50.7 

1.9 

20.3 

23.32    .11 

74.3 

0.9 

56.41    .34 

93.0 

1.4 

33.08    .10 

34.5    0.8 

63.43 

.89 

52.4 

1.4 

30.3 

23.21    .11 

75.2 

0.9 

56.17    .25 

94.2 

0.9 

'32.98    .10 

35.3    0.8 

62.57 

.88 

53.5 

0.9 

Jnne    9.3 

23.20    .11 

76.0 

0.7 

55.92    .25 

94.9 

0.5 

32.87    .11 

36.1    0.8 

61.68 

.91 

54.1  +0.3 

19.3 

22.98    .11 

76.7 

0.6 

55.67    JM 

95.2  +0.1 

32.76    .11 

36.8    0.7 

60.76 

.91 

54.2  -0.3 

29.2 

22.87    .11 

77.2 

0.5 

55.43    sa 

95.0  -0.4 

32.66    .11 

37.5    0.6 

59.86 

.88 

53.6 

0.8 

July    9^ 

22.77    .10 

77.6 

0.3 

55.21    S& 

94.3 

0.8 

32.55    .10 

38.0    0.5 

58.99 

.84 

52.6 

1.3 

19.2 

22.68    .09 

77.8  +0.1 

55.00    .19 

93.3 

1.3 

32.46    .09 

38.4    0.3 

58.19 

.77 

51.0 

1.8 

29.1 

22.60    .07 

77.8 

-.01 

54.83    .16 

91.8 

1.7 

32.37    .08 

38.6  +0.8 

57.46 

.68 

49.0 

3.3 

Aug.   8.1 

22.53    J06 

77.6 

0.3 

54.68    .13 

90.0 

9.0 

32.29    .07 

38.8    0.0 

56.82 

.58 

46.5 

3.7 

18.1 

22.49    .03 

77.3 

0.5 

54.57    .09 

87.8 

3.4 

32.24    .05 

38.7  -0.9 

56.30 

.46 

43.7 

3.0 

28.1 

22.46  -U>1 

76.7 

0.7 

54.50  -.05 

85.3 

3.7 

32.20  -.09 

38.4    0.3 

55.90 

.33 

40.5 

3.3 

Sept.  7.0 

22.47  +.02 

75.9 

0.9 

54.47    .00 

82.5 

3.9 

32.19    .00 

38.0    0.6 

55.63 

.30 

37.1 

3.5 

17.0 

22.50    .05 

74.9 

1.1 

54.50  +.05 

79.5 

3.1 

32.20  +.04 

37.3    0.8 

55.51- 

-.04 

33.4 

3.7 

27.0 

22.57    .09 

73.6 

1.4 

54.58    .11 

76.3 

3.2 

32.26    .07 

36.4     1.0 

55.55  +.13 

29.7 

3.8 

Oct.     7.0 

22.68    .13 

72.2 

1.6 

54.72    .17 

73.1 

3.3 

32.35    .11 

35.3    1.3 

55.75 

.38 

25.9 

3.8 

16.9 

22.83    .17 

70.5 

1.8 

54.92    .33 

69.8 

3.3 

32.48    .15 

33.9    1.5 

56.11 

.45 

22.1 

3.7 

26.9 

23.02    Jil 

68.6 

9.0 

55.19    .29 

66.5 

3.2 

32.65    .19 

32.3    1.7 

56.64 

.61 

18.5 

3.5 

Nov.    5.9 

23.25    Jl5 

66.6 

2.1 

55.51    .35 

63.3 

3.1 

32.87    .23 

30.5    1.9 

57.33 

.77 

15.1 

3.3 

15.8 

23.51    JIS 

64.4 

2.2 

55.88    .40 

60.4 

3.8 

33.12    .27 

28.5    3.1 

58.17 

.91 

15.0 

3.9 

25.8 

23.81    .31 

62.2 

2.2 

56.31    .44 

57.7 

3.5 

33.40    .30 

26.3    3.9 

59.15 

1.03 

9.3 

2.5 

Dec.    5.8 

24.13    .33 

59.9 

2.2 

56.77    .48 

55.3 

3.1 

33.71    .39 

24.2    3.3 

60.24 

1.13 

7.0 

9.0 

15.8 

24.4^    .34 

57.8 

2.1 

57.26    .49 

53.4 

^1.7 

34.04    .33 

22.0    3.3 

61.41 

li» 

5.3 

1.4 

25.7 

24.80    .34 

55.7 

1.9 

57.70    .50 

52.0 

1.1 

34.37    .33 

19.8    3.1 

62.63  1.93 

4.2 

0.8 

35.7 

25.13 +.33 

53.9 

-1.7 

58.25  +.49 

51.2  -0.6 

34.70  +.32 

17.8  -1.9 

63.87+1.99 

3.7  -0.1  J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
Mar.  1 .6 
11.5 
21.5 
31.5 

Apr.  10.4 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 

Nov.    5.9 

15.8 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


*P  Chamsleontis. 


Right 
Ascemiion. 


h      m 

12  10 


45.2341.17 
46.38  1.10 
47.43  1.00 
48.38  .87 
49.18    .73 

49.83  .57 
50.31  .40 
50.63  .93 
50.77  +.06 
50.75  -.10 


50.57 
50.24 
49.77 
49.17 
48.46 

47.66 
46.78 
45.84 
44.88 
43.91 

42.96 
42.06 
41.24 
40.53 
39.96 


.96 
.40 
.53 
.65 
.76 

.84 
.91 
.95 
.97 
.96 

.93 
.86 
.76 
.64 
,4» 


Declioation 
Soiuh. 


39.55  .39 
39.32  -.13 
39.29  +.08 
39.47  .98 
39.86    .49 

40.44  .68 

41.21  .85 

42.15  1.00 

43.20  1.10 

44.35  1.18 

45.55  1.91 
46.77  1.90 
47.9541.15 


78  34 


41.7  +1.5 
43.5    9.1 

45.8  9.6 
.48.6    3.0 

51.8  3.3 

55.2    3.6 

58.9  3.7 

62.7  3.8 
66.5  3.8 
70.2    3.7 

73.8  3.5 

77.2  3.9 

80.3  9.9 

83.1  9.6 

85.4  9.1 

87.3  1.7 
88.8    1.9 

89.7  0.6 
90.0  +0.1 

89.8  -0.5 

89.0  1.0 
87.8    1.5 

86.0  9.0 

83.8  9.4 

81.2  9.7 

78.4  9.9 

75.4  3.0 

72.3  3.0 
69.3    9.9 

66.5  9.7 

63.9  9.3 
61.8  1.9 
60.2  1.4 

59.1  0.8 

58.6  -0.1 

58.8  40.5 
59.6  1.1 
61.1  +1.8 


If  Virginis. 


Right 
AacensioD. 


h      m 

12  13 


11.77 +.39 
12.09  .31 
12.39  .99 
12.66  .95 
12.89    .99 

13.09  .18 
13.25  .14 
13.37  .10 
13.44    .06 

13.48  +.09 

13.49  -.01 
13.47  .03 
13.42  .06 
13.36  .07 
13.28    .09 


13.19 
13.09 
12.99 
12.88 
12.78 

12.68 
12.58 
12.50 
12.43 
12.38 


.09 

.10 

.11 
.11 
.10 

.10 

.09 
.08 
.06 
.04 


12.35  -.01 
12.35  +.09 
12.39  .06 
12.47  .10 
12.58    .14 


DecllDation 
North, 


o        / 

0    3 


// 


12.74 
12.94 
13.18 
13.46 
13.76 


.18 
.93 
.96 
.99 
.31 


L 


14.08  .39 
14.41  .33 
14.74  +.39 


44.3  H2.1 

42.2  9.0 

40.3  1.8 
38.6    1.6 

37.1  1.4 

35.9    1.1 
34.9    0.8 

34.2  0.5 

33.8  0.3 

33.6  -0.1 

33.7  +0.1 

33.9  0.3 

34.3  0.4 

34.8  0.5 
35.3    0.6 

36.0  0.7 

36.6  0.7 

37.3  0.7 

38.0  0.7 

38.6  0.6 

39.3  0.6 

39.8  0.5 
40.3  0.4 

40.7  0.3 

40.9  -H).9 

41.0  0.0 
40.9  -0.9 

40.5  0.5 
39.9    0.7 

39.1  1.0 

38.0    1.9 

36.6  1.5 

35.0  1.7 

33.1  1.9 
31.1     9.1 

29.0    9.1 
26.9    9.1 

24.7  -9.1 


a^  Crucis. 


Right 
Aicension. 


h      m 

12  19 


19.95 +.57 
20.50  .54 
21.02  .49 
21.49  .44 
21.90    .37 

22.23  .30 
22.49  .93 
22.68  .15 
22.79  .08 
22.83  +.01 

22.81  -.06 
22.72  .19 
22.57  .17 
22.38  .99 
22.13    .96 


21.85 
21.54 
21.21 
20.86 
20.50 

20.15 
19.81 
19.50 
19.23 
19.02 


.30 
.39 
.34 
.35 
.35 

.34 
.39 
.99 
.94 
.19 


18.86  .19 
18.78  -.04 
18.78  +.06 

18.87  .14 
19.05    .93 


Declination 
South. 


19.32 
19.68 
20.11 
20.61 
21.15 


.31 

.40 
.46 
.53 
.56 


21.72  .58 
22.30  .58 
22.88  +.56 


62  21 


// 


56.0  +1.7 

58.0  9.9 

60.4  9.6 

63.2  3.0 

66.3  3.9 

69.6  3.4 

73.1  3.5 

76.6  3.5 
80.1  3.4 

83.5  3.3 

86.7  3.1 

89.6  9.8 
92.3  9.5 
94.6  9.1 
96.6  1.7 

98.1  1.3 

99.2  0.8 

99.8  +0.3 
99.8  -0.9 

99.5  0.6 

98.6  l.i 

97.3  1.5 
95.5  1.9 

93.4  9.3 
91.0  9.5 

88.4  9.7 


85.7 
82.9 
80.3 
77.9 


9.7 
9.7 
9.5 
9.3 


pCoTvi. 


Right 
Aicension. 


75.8     1.9 

74.1  1.5 
72.8    0.9 

72.2  -0.4 
72.1  +0.9 

72.6  0.8 

73.7  1.4 
75.4  +1.9 


h      m 

12  27 


30.12  +.34 
30.46  .33 
30.78  .30 
31.07  .97 
31.32    .94 


31.54 
31.72 
31.85 
31.94 
32.00 


.90 
.16 
.11 
.07 
.04 


32.02  +.01 
32.01  -.09 
31.98  .05 
31.92  .07 
31.84    .08 


31.74 
31.64 
31.52 
31.40 
31.27 

31.14 
31.02 
30.91 
30.81 
30.73 


.10 

.11 

.19 
.13 
.13 

.19 
.19 
.11 
.09 
.06 


30.68  -.04 
30.66  .00 
30.68  +.04 
30.75  .00 
30.86    .13 


31.01 
31.22 
31.46 
31.75 
32.06 


.18 
.93 
.97 
.30 
.33 


32.40  .34 
32.74  .35 
33.09  +.34 


Dedlnatioo 
South. 

22  40 

8.2  +^1 

10.4 

9.3 

12.7 

».3 

15.1 

S.3 

17.4 

9.3 

19.7 

9.9 

21.8 

9.0 

23.8 

1.9 

25.5 

1.7 

27.1 

1.4 

28.4  1.9 

29.5  1.0 
30.3  0.7 
30.9    0.5 

31.3  +0.3 

31.4  0.0 
31.4  -0.9 
31.1     0.4 

30.6  0.6 
29.9    0.8 

29.0     1.0 

28.0  l.l 

26.8  1.2 

25.6  1.9 

24.4  1J3 

23.1  1.9 
22.0     1.1 

21.0  0.9 

20.2  0.6 

19.7  -0.4 

19.5  0.0 

19.6  +0.3 

20.2  0.7 

21.1  1,1 

22.3  1.4 

23.9  1.7 

25.8  9.0 

27.9  +9.9 


tm 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*K  Draconis. 

*32  Camelop.  (JoU.) 

12  Can.  Venaticorum. 

0  Virginia. 

Mean 
Solar 
Date. 

Right 
Aiiceniiloii. 

Declination 
North, 

Right 
AnceuiiioD. 

Declination 
North, 

Right 
Aaeeiuion. 

Declination 
North. 

Right 
Agoeuition. 

Declination 
South, 

h      m 

12  27 

70  30 

h      ni 

12  47 

o 

84 

1 
6 

h      m 

12  49 

o 

39 

1 

h      m 

13    3 

o         / 

4  50 

Jan.     0.6 

■ 
50.95  +.78 

22.5  -0.9 

■ 

66.44+9.97 

74''2  -0.8 

52.70  +.39 

27.0 

-1.8 

■ 

9.41  +.33 

13.9  4^.1 

10.7 

51.73    .76 

22.0  H>.9 

68.73  9.97 

73.7  -0.9 

53.09    .38 

25.4 

1.3 

9.74     .39 

16.0    9.0 

80.7 

52.48    .73 

22.1  +0.4 

70.99  9.91 

73.9  +0.5 

53.47    .37 

24.3 

0.8 

10.05    .30 

18.0     1.9 

30.7 

53.17    .66 

22.8 

1.0 

73.14  9.06 

74.7 

1.1 

53.82    .34 

23.8 

-0.3 

10.35    .36 

19.9    1.8 

Feb.    9.6 

53.80    .58 

24.2 

1.6 

75.11  1.84 

76.1 

1.7 

54.15    .30 

23.8 

40.3 

10.62    .85 

21.6    1.6 

19.6 

54.33    .48 

26.0 

9.1 

76.82  1.56 

78.1 

3.9 

54.43    .96 

24.3 

0.7 

10.86    jet 

23.0    1.3 

Mar.    1.6 

54.76    .36 

28.4 

9.5 

78.22  1.99 

80.5 

9.6 

54.66    .91 

25.3 

1.9 

11.06    .18 

24.2    1.1 

11.6 

55.06    J94 

31.0 

9.8 

79.27    .85 

83.3 

3.9 

54.84    .16 

26.7 

1.6 

11.22    .15 

25.2    0.8 

21.5 

55.24  +.19 

34.0 

3.0 

79.92    .46 

86.4 

3.1 

54.97    .10 

28.5 

1.9 

11.35    .11 

25.9    0.6 

31.5 

55.30    .00 

37.0 

3.0 

80.18  +.06 

89.5 

3.9 

55.06    .06 

30.4 

9.1 

11.44    .06 

26.4    0.3 

Apr.  10.5 

65.24  -.11 

40.0 

3.0 

80.04  -.33 

92.7 

3.1 

55.09  +.01 

32.6 

9.9 

11.50     .04 

26.6  +0.1 

20.5 

55.07    .91 

42.9 

9.8 

79.52    .69 

95.7 

9.9 

55.08  -.03 

34.8 

9.9 

11.53  +.09 

26.6    0.0 

30.4 

54.81    .31 

45.6 

9.5 

78.06  1.09 

98.5 

9.6 

55.03    .06 

37.0 

9.1 

11.53 -.01 

26.5  -0.9 

May  10.4 

54.46    .38 

47.9 

9.9 

77.48  1.30 

100.9 

9.9 

54.95    .09 

39.1 

9.0 

11.51    .05 

26.2    0.3 

20.4 

54.05    .44 

49.9 

1.7 

76.05  1.54 

103.0 

1.8 

54.85    .19 

41.0 

1.8 

11.46    .07 

25.8    0.4 

30.3 

53.59    .48 

51.4 

1.3 

74.40  1.79 

104.5 

1.3 

54.72    .14 

42.6 

1.5 

11.40    .08 

25.4    0.5 

June    9.3 

53.10    .50 

52.4 

0.7 

72.61  1.84 

105.5 

0.7 

54.57    .15 

44.0 

1.9 

11.32    .09 

24.8    0.6 

19.3 

52.58    .S9 

52.8  +0.9 

70.72  1.91 

106.0  +0.9 

54.41    .16 

45.0 

0.9 

11.23    .11 

24.2    0.6 

29.3 

52.07    .51 

52.8  -0.3 

68.78  1.93 

105.9  -0.4 

54.25    .17 

45.7 

0.5 

11.13    .11 

23.6    0.6 

July    9.2 

51.56    .50 

52.2 

0.8 

66.85  1.90 

105.3 

0.9 

54.08    .17 

46.0  •H>.9 

11.02    .11 

23.0    0.6 

19.2 

51.07    .47 

51.1 

1.4 

64.98  1.89 

104.1 

1.4 

53.91    .17 

46.0  -0.3 

10.91    .13 

22.3    0.6 

29.2 

50.62    .43 

49.5 

1.8 

63.21  1.70 

102.4 

1.9 

53.75    .16 

45.5 

0.7 

10.79    .19 

21.7    0.6 

Aug.   8.2 

50.22    .38 

47.5 

9.3 

61.58  1.54 

100.2 

9.4 

53.60    .14 

44.6 

1.0 

10.68    .11 

21.1     0.5 

18.1 

49.87    .39 

45.0 

9.7 

60.13  1.35 

97.6 

9.8 

53.46    .13 

43.4 

1.4 

10.57    .10 

20.6    0.5 

28.1 

49.59    .35 

42.1 

3.0 

58.90  1.19 

94.7 

3.1 

53.35    .10 

41.9 

1.7 

10.48    .06 

20.2    0.4 

Sept.   7.1 

49.38    .17 

39.0 

3.3 

57.90    .86 

91.4 

3.4 

53.26    .07 

40.0 

9.3 

10.41    .06 

19.9  -0.9 

17.0 

49.26  -.06 

35.6 

3.5 

57.18    .58 

87.8 

3.6 

53.21  -.03 

37.8 

9.4 

10.37  -.03 

19.8    0.0 

27.0 

49.23  +.09 

32.0 

3.7 

56.75  -.97 

84.1 

3.8 

53.19 +.01 

35.3 

3.6 

10.35  +.01 

19.9  +0.9 

Oct.     7.0 

49.29    .11 

28.3 

3.7 

56.63  +.05 

80.3 

3.9 

53.22    .06 

32.6 

9.8 

10.38    .05 

20.1    0.4 

17.0 

49.47  *  .93 

24.5 

3.7 

56.84    .37 

76.4 

3.8 

53.30    .11 

29.7 

3.0 

10.45    .09 

20.7    0.7 

26.9 

49.75    .33 

20.8 

3.6 

57.38    .71 

72.6 

3.7 

53.43    .16 

26.6 

3.1 

10.56    .14 

21.5    0.9 

Nov.    5.9 

50.13    .44 

17.2 

3.5 

58.26  1.04 

68.9 

3.5 

53.62    .91 

23.5 

3.1 

10.72    .18 

22.5    1.9 

15.9 

50.62    .53 

13.8 

3.9 

59.46  1.35 

65.5 

3^ 

53.85    .96 

20.4 

3.1 

10.92    .99 

23.8    1.5 

25.9 

51.20    .69 

10.8 

9.8 

60.97  1.64 

62.4 

3.9 

54.14    .31 

17.3 

3.0 

11.17    .96 

25.4    1.7 

Dec.    5.8 

51.85    .69 

8.2 

9.4 

62.74  1.89 

59.8 

9.4 

54.46    .34 

14.5 

9.8 

11.44     .99 

27.2    1.9 

15.8 

52.58    .74 

6.0 

1.9 

64.75  9.09 

57.7 

1.9 

54.82    .37 

11.8 

3.5 

11.75    .31 

29.2    8.0 

25.8 

53.34    .77 

4.4 

1.3 

66.92  9.39 

56.1 

1.9 

55.20    .39 

9.6 

8.1 

12.07    .33 

31.2    8.1 

35.7 

54.12  +.78 

3.4  -0.7 

69.19+9.96 

55.2 -0.6 1 

55.59  +.39 

7.7 

-1.6 

12.40  +.33 

33.3  442.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
Mar.  1.6 
11.6 
21.6 
31,5 

Apr.  10.5 
20.5 
30.5 

May  10.4 
20.4 

30.4 
June  9.4 
19.3 
29.3 
July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
26.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 

Nov.    5.9 

15.9 

25.9 

Dec.    5.9 

15.8 
25.8 
35.8 


a  Vireinis. 
(Sptca.) 


RJgfat 
Ascemdon. 


h      m 

13  18 


16.86  +.33 
17.19  .33 
17.51  .31 
17.82  .29 
18.10    Jn 


16.35 
18.56 
18.74 

18.88 
18.99 


ja3 

.90 
.16 
.13 
.09 


19.06    .06 

19.11  +.03 
19.13    .00 

19.12  -.02 
19.09    .04 


19.03 
18.96 

18.88 
18.78 
18.67 

18.55 
18.43 
18.30 
18.19 
18.09 


.06 
.06 
.09 

.11 
.11 

.12 
.12 
.12 
.11 
.09 


18.00  .07 
17.94  .04 
17.91  -.01 
17.92 +.03 
17.98    .08 

18.08  .12 

18.22  .17 

18.42  .22 

18.65  .25 


Declination 
South. 


id  28 


// 


27.1  +2.0 

29.1  2.0 

31.1  9.0 

33.1  1.9 

34.9  1.8 

36.6  1.6 

38.0  1.4 
39.3  1.1 
40.3  0.9 

41.1  0.7 

41.6  0.5 

42.0  0.3 

42.2  +0.1 
42.2  0.0 

42.1  -0J2 

41.9  0.3 

41.5  0.4 
41.1  0.5 

40.6  0.6 
40.0  0.6 


39.3 
38.7 
38.0 
37.4 
36.8 


0.6 
0.7 
0.7 
0.6 
0.6 


36.2  0.5 
35.8  0.3 
:i5.6  -0.2 
35.5  +0.1 

36.7  0.3 

36.1  0.6 

36.8  0.9 
37.8  1.1 
39.1  1.4 


18.93    .29    40.6     1.6 


19.23  .31  42.3  1.8 
19.55  .33  44.2  2.0 
19.88 +.33;   46.2+2.0 


C  Virginis. 


Right 
AMennlon. 


b      m 

13  28 


0.23  +.32 
0.56  .32 
0.87  .31 
1.18    .29 

1.46     .27 


1.71 
1.93 
2.12 
2.27 
2.38 


.24 

.20 
.17 
.13 
.10 


2.46  .07 
2.52  .04 
2.54  +.01 
2.54  -.01 
2.51    .04 


2.46 
2.40 
2.32 
)2.22 
2.11 

2.00 
1.88 
1.75 
1.64 
1.53 


.06 
.07 
.09 
.10 
.11 

.12 
.12 
.12 
.11 
.10 


1 .44  .08 
1.38  .05 
1.34  -.02 
1.34  +.02 
1.38    .06 


1.47 
1.60 
1.78 
2.00 
2.26 


.11 
.16 
.20 
.24 
.28 


2.55  .30 
2.86  .32 
3.19 +.33 


Declination 
North. 


o        / 

0    4 


// 


34.9  -«.l 

32.8  9.0 

30.9  1.8 

29.1  1.6 
27.6  1.4 

26.3  1.1 

25.3  0.8 
24.6  0.6 

24.2  -0.3 
24.1  0.0 

24.1  +0.9 

24.4  0.4 
24.9  0.5 

25.4  0.6 

26.1  0.7 

26.6  0.7 

27.5  0.7 

28.2  0.7 
28.9  0.7 

29.6  0.6 

30.2  0.6 

30.7  0.5 

31.1  0.4 

31.5  0.3 

31.7  +0.1 

31.7  -0.1 

31.6  0.2 

31.2  0.4 

30.7  0.7 
29.9  0.9 

28.8  1.2 
27.5  1.4 
26.0  1.7 


24.2 
22.3 


1.9 
2.0 


20.2  9.1 
18.1  2.1 
16.0  -9.1 


17  Ursffi  Majoris. 


Right 
Ascension. 


h      m 

13  42 


Dodinalion 
North, 


fl  Bootis. 


49  57 


21.00  +.42  55.9  -8J9 

21.43    .44'  53.9    1.6 

21.87    .43'  52.6    1.1 

22.30    .42  51.8  -0.4 

22.71    .39  51.7+0.2 


23.08 
23.41 
23.68 
23.90 
24.07 


.35 
.30 
.25 
.19 
.13 


24.17  .08 
24.22  +.(» 
24.22  -.03 
24.16  .07 
24.07    .11 

23.94  .15 

23.77  .18 

23.58  .90 

23.36  .99 

23.13  .93 


22.89 
22.65 
22.41 
22.18 
21.97 


.94 
.94 
.94 
.92 
.90 


21.78  .17 
21.63  .13 
21.52  .09 
21.45 -.04 
21.45  +.02 


21.50 
21.62 
21.80 
22.05 
22.36 


.09 
.15 
.92 
.28 
.33 


22.72  .38 
23.12  .41 
23.54  +.43 


52.2  0.8 

53.2  1.3 

54.8  1.8 

56.8  2.2 

59.1  9.4 

61.7  9.6 

64.3  9.7 

67.1  9.7 

69.7  9.6 

72.2  9.3 

74.4  9.1 

76.3  1.7 

77.8  1.3 

78.9  0.9 
79.6  40.5 

79.8  0.0 

79.6  -0.5 

78.8  0.9 

77.7  1.4 
76.1  1.8 

74.1  2.9 

71.7  9.6 

69.0  9.9 

65.9  3.9 
62.6  3.4 


59.2 
55.6 
52.1 
48.5 
45.2 


3.5 
3.6 
3^ 
3.4 
3.2 


42.2  9.9 
39.5  9.5 
37.2  -^.0 


Right 
Aseenaion. 


m 


Declination 
North. 


13  48       19     2 


25.68 +.33 
26.01  .33 
26.34  .33 
26.66  .31 
26.97    .99 


II 


27.24 

27.49 


.96 
.93 


78.7  -SJ 

76.6  2.0 

74.7  1.7 
73.2     1.3 

72.2  0.9 

71.5  -0.4 

71.3  0.0 


27.70  .19  71.5  +0.4 
27.87  .16  72.1  0.7 
^.01    .19    r3.0     1.0 


28.11    .08 

28.18  .05 

28.21  +.08 

28.22  -.01 

28.19  .04 


28.15 
28.08 
27.99 
27.89 
27.77 

27.64 
27.50 
27.36 
27.22 
27.09 


.06 
.08 
.10 
.11 
.12 

.13 
.14 
.14 
.13 
.19 


26.98  .10 
26.89  .08 
26.82    .05 

26.80  -.01 

26.81  +.04 


26.87 
26.98 
27.14 
27.34 
27.59 


.06 
.13 

.18 

.96 


27.87  .30 
28.18  .32 
28.50  +.33 


74.2 
75.5 
77.0 
78.6 
80.1 


1.3 

1.4 
1.5 
IS 
1.5 


81.6  1.4 

83.0  1.3 

84.2  1.1 

85.3  0.9 

66.1  0.7 

86.7  0.5 

87.0  +0.2 

87.1  -0.1 
86.9     0.3 

86.4  0.6 


85.6 
64.5 
63.2 
81.5 
79.6 


0.9 
1.9 
1.5 
1.8 
2.0 


77.5  9.9 

75.2  9.4 

72.7  9.6 

70.0  2.6 

67.4  2.7 

64.7  9.6 

62.2  2.4 
59.8-^1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/3  Centauri. 

•o 

Draconis. 

a  BootiB. 

{^returns.) 

e  BootiB. 

Klgfat 
Asoenition. 

Declination 
Soutk. 

Right 
Accentdon. 

Declination 
North. 

Right 
Ascension. 

Declination 
north. 

Right 
Ascension. 

Declination 
North. 

h      m 

13  54 

59  43 

h 

14 

m 

0 

64  59 

h      m 

14    9 

O           1 

19  51 

h      m 

14  20 

52  26 

Jan.     0.8 

1 
35.09  +.55 

58.6  -H).6 

■ 
48.27  +.57 

57.2  -2.9 

i 

39.90  +.39 

57.1  HI.4 

s 
42.27  +.41 

77.7  -9.6 

10.8 

35.65    .55 

59.4 

1.0 

48.86 

.60 

55.3 

1.6 

40.22    .33 

54.8    9.1 

42.70 

.44 

75.4     2.1 

ao.8 

36.20    .55 

60.7 

1.5 

49.47 

.61 

54.0 

1.0 

40.55    .33 

52.8    1.8 

43.14 

.45 

73.6     1.4 

30.7 

36.74    .58 

62.4 

1.9 

50.08 

.60 

53.4  -0.3 

40.87    .31 

51.2    1.4 

43.59 

.44 

72.5    0.8 

Feb.    9.7 

37.25    .48 

64.5 

9.3 

50.67 

.57 

53.5  +0.3 

41.18    .30 

50.0    1.0 

44.03 

.49 

72.0  -0.9 

19.7 

37.71    .44 

67.0 

9.5 

51.22 

.59 

54.2 

1.0 

41.47    .97 

49.2    0.5 

44.44 

.39 

72.1  +0.4 

Mar.    1.7 

oo.  lo     .30 

69.6 

9.8 

51.71 

.46 

55.5 

1.6 

41.72    .94 

48.9  -0.1 

44.81 

.35 

72.9    1.0 

11.6 

38.49    .33 

72.5 

9.9 

52.13 

.38 

57.3 

9.1 

41.95    .91 

49.1  +0.3 

45.15 

.30 

74.2    1.6 

21.6 

38.80    .37 

75.5 

3.0 

52.47 

.30 

69.7 

9.5 

42.14    .17 

49.6    0.7 

45.42 

.95 

76.0    9.0 

31.6 

39.04    .29 

78.5 

3.0 

52.73 

.91 

62.3 

9.8 

42.30    .14 

50.5    1.0 

45.64 

.19 

78.3    9.4 

Apr.  10.5 

39.23    .16 

81.5 

3.0 

52.90 

.19 

65.2 

3.0 

42.42    .10 

51.6    1.3 

45.81 

.13 

80.8    9.7 

20.5 

39.35    .09 

84.4 

9.9 

52.97  +.03 

68.3 

3.0 

42.50    .07 

53.0    1.4 

45.91 

.08 

83.6    9.8 

30.5 

39.42  +.04 

87.3 

9.7 

52.96- 

-.05 

71.3 

3.0 

42.56    .04 

54.5    1.6 

45.96  +.09 

86.4    9.8 

May  10.5 

39.43  -.09 

89.9 

9.5 

52.87 

.13 

74.3 

9.9 

42.58  +.01 

56.1     1.6 

45.95  - 

-.03 

89.2    9.8 

20.4 

39.38    .06 

92.4 

9.3 

52.71 

.90 

77.0 

9.6 

42.57  -.09 

57.8     1.6 

45.89 

.08 

92.0    9.6 

30.4 

39.27    .13 

94.5 

9.0 

52.48 

.96 

79.5 

9.3 

42.54    .05 

59.3    1.5 

45.79 

.13 

94.5    9.4 

June   9.4 

39.12    .18 

96.3 

1.7 

52.19 

.31 

81.6 

1.9 

42.48    .07 

60.8    1.4 

45.64 

.17 

96.7    9.1 

19.4 

38.91    .99 

97.8 

1.3 

51.85 

.36 

83.3 

1.4 

42.40    .09 

62.1     1.9 

45.46 

.90 

98.6    1.7 

29.3 

38.67    .96 

98.9 

0.9 

51.48 

.39 

84.5 

1.0 

42.30    .11 

63.2    1.0 

45.24 

.23 

100.1      1.3 

1 

Jnly    9.3 

38.39    .99 

99.5  +0.4 

51.07 

.41 

85.2  -H).5 

42.18    .13 

64.1    0.8 

45.00 

.25 

101.2     0.8 

19.3 

38.08    .39 

99.8 

0.0 

50.65 

.49 

85.4-0.1 

42.05    .14 

64.7    0.5 

44.73 

.27 

101.8  +0.4 

29.2 

37.76    .33 

J)9.5  -0.5 

50.23 

.43 

85.0 

0.6 

41.90    .15 

65.1  +0.9 

44.46 

.28 

101.9-0.1 

Aug.   6.2 

37.42    .33 

98.6 

0.9 

49.80 

.49 

84.2 

1.1 

41.75    .15 

65.2    0.0 

44.18 

.28 

101.6    0.6 

18.2 

37.10    .39 

97.7 

1.3 

49.39 

.40 

82.8 

1.6 

41.60    .15 

65.0  -0.3 

43.90 

.27 

100.7     1.1 

28.2 

36.79    .99 

96.3 

1.7 

49.00 

.37 

81.0 

9.1 

41.46    .14 

64.6    0.6 

43.63 

.26 

99.4    1.5 

Sept.   7.1 

36.52    .25 

94.4 

9.0 

48.65 

.33 

78.7 

9.5 

41.32    .19 

63.8    0.9 

43.38 

.23 

97.6    9.0 

17.1 

36.30    .19 

92.3 

9.9 

48.35 

.97 

76.0 

9.9 

41.21     .10 

62.7    1.9 

43.17 

.20 

95.5    9.4 

27.1 

36.14    .19 

90.0 

9.4 

48.11 

.91 

73.0 

3.3 

41.13    .07 

61.3    1.5 

42.99 

.16 

92.9    9.8 

Oct.     7.1 

36.06  -.04 

87.6 

9.4 

47.94 

.13 

69.6 

3.5 

41 .07 -.03 

59.7    1.8 

42.85 

.11 

90.0    3.1 

17.0 

36.06  +.04 

85.2 

9.4 

47.85  - 

-.05 

66.0 

3.7 

41.06  +.01 

57.7    9.1 

42.77  - 

-.05 

86.7    3.3 

27.0 

36.14    .13 

82.9 

9.9 

47.84  +.04 

62.3 

3.8 

41.10    .06 

55.5    9.3 

42.76  +.09 

83.3    3.5 

Nov.    6.0 

36.32    .^ 

80.7 

9.0 

47.93 

.14 

58.4 

3.8 

41.18    .11 

53.1    9.5 

42.61 

.09 

79.7    3.7 

15.9 

36.5Si    .31 

78.9 

1.6 

48.12 

.23 

54.6 

3.8 

41.31    .16 

50.5    9.7 

42.93 

.16 

76.0    3.7 

25.9 

«ijO.«/4     .39 

77.5 

1.9 

48.39 

.39 

50.9 

3.6 

41.50    .90 

47.8    9.7 

43.13 

.23 

72.3    3.6 

Dec.    5.9 

37.36    .45 

76.5 

0.8 

48.76 

.41 

47.4 

3.3 

41.72    .95 

45.0    9.8 

43.39 

.29 

68.7     3.5 

15.9 

37.84    .50 

75.9  -«.3 

49.21 

.48 

44.2 

3.0 

41.99    .28 

42.3    9.7 

43.71 

.35 

65.4     3.2 

25.6 

38.36    .54 

75.9  +0.3 

49.73 

.54 

41.4 

9.5 

42.28    .31 

39.6     9.6 

44.08 

.39 

62.3    2.8 

35.8 

38.91  +.56 

76.4  +0.7 

50.30  +.58 

39.1  -9.0 

42.60 +.33 

37.2  -9.3 

44.50  +.49 

59.7  -2.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*5  Urss  Minoris. 

a^  Centaun. 

e  Bootis. 

a^  Libne. 

M«an 
Solv 
Dato. 

Right 
Ascenskm. 

Declination 
NortA. 

Right 
AiceiMioD. 

DeeUnsUou 
Sonik. 

Right 
Asceniion. 

DediDatlen 
Iforth, 

Right 

▲BOttOBlOB. 

DecUoation 
Smtk, 

h      m 

14  27 

0 

76 

16 

h-     ra 

14  30 

0 

60 

17 

h      m 

14  39 

27  37 

h      m 

14  43 

0        i 

15  29 

Jan.     0.8 

1 

45.90  +.88 

30.6  -9.3 

i 
42.71  +.63 

1.3  -0.1 

8 

14.45  +.31 

38.4  -3.6 

36.76  +.31 

32.2  +1.5 

10.8 

46.81 

.95 

28.5 

1.7 

43.25    .55 

1.6  +0.5 

14.78    .33 

36.0    3.9 

37.08    .39 

33.8    1.6 

20.8 

47.79 

.99 

27.1 

1.1 

43.81    .55 

2.4 

1.0 

15.11     .34 

33.9     1.9 

87.41    .33 

35.4     1.7 

30.7 

48.80 

1.00 

26.4  -0.4 

44.36    .54 

3.6 

1.4 

15.45    .33 

32.2    1.4 

87.73    .39 

37.1     1.6 

Feb.    9.7 

49.80 

.98 

26.3  +0.3 

44.89    .59 

5.2 

1.8 

15.78    .39 

31.1     0.9 

88.05    .31 

38.7    IM 

19.7 

50.76 

.93 

26.9 

0.9 

45.39    .48 

7.2 

3.1 

16.09    .30 

30.5  -0.4 

38.35    .99 

40.3    1.5 

Mar.    1.7 

51.65 

.83 

28.1 

1.5 

45.85    .44 

9.4 

9.4 

16.38    .98 

30.3  +0.1 

38.63    .96 

41.7    1.3 

11.6 

52.42 

.79 

30.0 

9.1 

46.27    .39 

11.9 

3.6 

16.64    .94 

30.7    0.6 

38,88    .94 

42.9    1.9 

21.6 

53.08 

.58 

32.3 

9.5 

46.63    .33 

14.6 

9.7 

10.87    .91 

31.5    1.0 

39.10    .91 

44.0    1.0 

31.6 

53.58 

.43 

34.9 

9.8 

46.94    .98 

17.4 

9.8 

17.06    .17 

32.7    1.4 

39.89    .18 

44.8    0.8 

Apr.  10.6 

53.93 

.27 

37.9 

3.0 

47.19    .93 

20.2 

9.8 

17.21    .14 

34.3    1.7 

39.48    '12 

45.5    0.6 

20.5 

54.12  +.11 

41.0 

3.1 

47.38    .16 

23.0 

9.8 

17.33    .10 

36.1     1.9 

39.50    .19 

46.1     0.5 

30.5 

54.15- 

-.05 

44.2 

3.1 

47.51    .10 

25.8 

9.7 

17.41    .07 

38.1    9.0 

39.69    .0^ 

46.4     0.3 

May  10.5 

54.01 

.31 

47.3 

3.0 

47.58  +.04 

28.5 

9.6 

17.46  +.03 

40.2    9.1 

39.77    .od 

46.7    OJt 

20.4 

53.73 

.35 

50.2 

3.8 

47.59  -.03 

30.9 

9.4 

17.48    .00 

42.3    9.1 

39.81  +.03 

46.8  40.1 

30.4 

53.32 

.47 

52.8 

9.5 

47.53    .08 

33.3 

3.9 

17.46  -.03 

44.3    9.0 

39.83    ,00 

46.8    0.0 

June   9.4 

52.78 

.58 

55.1 

3.1 

47.42    .14 

35.3 

1.9 

17.41    .06 

46.2    1.8 

39.82  -,09 

46.7  -0.1 

19.4 

52.15 

.68 

56.9 

1.6 

47.25    .19 

37.1 

1.6 

17.34    .09 

47.9    1.6 

39.79    .05 

46.6    0.9 

29.3 

51.43 

.75 

58.3 

1.1 

47.04    .94 

38.5 

1.9 

17.24    .11 

49.4    1.3 

39.72    .07 

46.3    0.3 

July    9.3 

50.65 

.81 

59.2 

0.6 

46.77    .99 

39.S 

0.8 

17.11    .13 

50.6    1.1 

39.63    ,10 

46.0    0.3 

19.3 

49.82 

.84 

59.6  +0.1 

46.47    .39 

40.1  +0.4 

16.97    .15 

51.5    0.7 

39.52    .19 

45.7    0.4 

29.3 

46.96 

.86 

59.4  -0.4 

46.13    .35 

40.2 

0.0 

16.61    .16 

52.1    0.4 

39.40    ,14 

45.3     0.4 

Aug.   8.2 

48.11 

.85 

58.7 

1.0 

45.77    .36 

40.0  -0.5 

16.65    .17 

52.3  40.1 

39.25    .15 

44.8    0.5 

18.2 

47.26 

.83 

57.4 

1.5 

45.42    .35 

39.3 

0.9 

16.47    .17 

52.2  -0.3 

39.10    ,15 

44.3     0.5 

28.2 

46.46 

.78 

55.7 

9.0 

45.07    .34 

38.1 

1.3 

16.30    .17 

51.7    0.7 

38.95    ,15 

43.8    0.5 

Sept.   7.1 

45.71 

.71 

53.5 

3.4 

44.74    .31 

36.6 

1.7 

16.13    .16 

60.9    1.0 

38.81    .14 

43.3    0.5 

17.1 

45.03 

.63 

50.9 

3.8 

44.46    .36 

34.8 

9.0 

15.99    .13 

49.7    1.4 

38.68    .19 

42.8     0.4 

27.1 

44.45 

.59 

47.8 

3.3 

44.22    .30 

32.7 

9.9 

15.87    .11 

48.1     1.7 

38.58    .09 

42.4    0.4 

Oct.     7.1 

43.99 

.40 

44.5 

3.5 

44.06    .13 

30.4 

9.3 

15.78    .07 

46.3    9.0 

38.51    .05 

42.1     0.9 

17.0 

43.66 

.96 

40.9 

3.7 

43.98  -.04 

28.0 

9.4 

15.73  -.03 

44.1    9.3 

38.48 -.01 

42.0  -0.1 

27.0 

43.47  - 

-.11 

37.1 

3.8 

43.99  +.06 

25.7 

9.3 

15.72  +.09 

41.6    9.6 

38.48  +.04 

42.0  +0.1 

^ov.    6.0 

43.44  +.05 

33.3 

3.9 

44.09    .15 

23.4 

9.9 

15.77    .07 

38.9    9.8 

38.66    .09 

42.2    0.4 

16.0 

43.57 

.93 

29.4 

3.8 

44.29    .94 

21.4 

1.9 

15.87    .13 

36.0    8.9 

38.67    .14 

42.7    0.6 

25.9 

43.87 

.38 

25.6 

3.7 

44.57    .38 

19.6 

1.6 

16.02    .18 

33.1    3.0 

38.64    .19 

43.4    0.8 

Dec.    5.9 

44.34 

.54 

22.0 

3.5 

44.93    .40 

18.2 

1.9 

16.23    .33 

30.0    3.0 

39.06    .94 

44.4     1.1 

15.9 

44.95 

.68 

18.7 

3.1 

45.37    .46 

17.3 

0.7 

16.48    .27 

27.0    9.9 

30.31    .27 

45.6    l.;» 

25.8 

45.71 

.81 

15.8 

3.7 

45.86    .51 

16.8 

-0.9 

16.76    .30 

24.2    3.7 

39.60    .30 

47.0    1.5 

35.8 

46.57  +.91 

13.4 

3.1 

46.39  +.54 

10.8  +0.3 

17.07  +.39 

21.6-3.4 

39.91  +.39 

48.5  +1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*/?  Urate  Minoris. 

a  BootiB. 

p  Librs. 

fi^  Bootis. 

Mean 
Solar 
Date. 

Right 
Aioeniiion. 

DacUnation 
North, 

RJgbt 
Aioenaioii. 

Declination 
NorUL 

Right 
Aieeniion. 

DecUnallon 
South. 

Right 
Aaeenaion. 

Declination 
North, 

h      m 

14  51 

0        1 

74  41 

h      m 

14  56 

40  54 

h      m 

15    9 

0       / 

8  53 

h      m 

15  19 

37  49 

Jan.     0.8 

2.85  +.74 

17"l  -9.6 

1 
58.88  +.33 

25.9  -S.8 

56.14  +J» 

42.1  +1.7 

30.72  +.31 

74.3  -9.9 

10.8 

3.64 

.88 

14.7    8.0 

59.23    .36 

23.3    9.4 

56.44    .31 

43.8    1.7 

31.04    .33 

71.5    9.5 

20.8 

4.49 

.88 

1.3.0     1.4 

59.59    .37 

21.1    1.9 

56.75    .31 

45.4     1.7 

31.38    .35 

69.2    9.1 

30.8 

5.39 

.90 

11.9     0.8 

59.97    .37 

19.5    1.4 

57.07    .31 

47.1     1.6 

31.74    .36 

67.3    1.6 

Feb.    9.7 

6.30 

.90 

11.5  -0.1 

60.34    .36 

18.4    0.8 

57.38    .31 

48.6    1.4 

32.09    .35 

66.0    1.0 

19.7 

7.19 

.86 

11.7  -H).6 

60.70    .35 

17.9  -0.9 

57.68    ja» 

49.9    1.3 

32.44    .34 

65.3  -0.5 

Mar.    1.7 

8.02 

.79 

12.6    1.9 

61.03    .38 

18.0  +0.4 

57.96    .97 

51.1     1.1 

32.77    .39 

65.1  +0.1 

11.7 

8.77 

.70 

14.2    1.8 

61.34    .99 

18.7    1.0 

58.22    .95 

52.0    0.8 

33.08    J99 

65.6    0.7 

21.6 

9.42 

.59 

16.2    9.3 

61.61     .95 

19.9    1.4 

58.46    .99 

52.7    0.6 

33.36    .96 

66.5    1.9 

31.6 

9.95 

.46 

18.7    a.7 

61.84    .91 

21.6    1.9 

58.67    .90 

53.2    0.4 

33.60    .99 

68.0    1.7 

Apr.  10.6 

10.34 

.39 

21.6     9.9 

62.03    .17 

23.6    9.9 

58.85    .17 

53.5  +0.9 

33.81    .19 

69.9    9.0 

20.5 

10.59 

.18 

24.6    3.1 

62.17    .19 

26.0    9.4 

59.01     .14 

53.6    0.0 

33.97    .15 

72.1    9.3 

30.5 

10.70 +.04 

27.8    3.9 

62.27    .08 

28.5    9.6 

59.13    .11 

53.5  -0.1 

34.10    .11 

74.5    9.5 

May  10.5 

10.67  - 

-.10 

30.9    3.1 

62.33  +.04 

31.1    3.6 

59.23    .08 

53.3    0.3 

34.19    .06 

77.0    9.6 

20.5 

10.50 

JM 

34.0    9.9 

62.34    .00 

33.7    9.6 

59.30    .06 

53.0    0.4 

34.23  +.03 

79.6    9.6 

30.4 

10.20 

.36 

36.8    9.7 

62.32  -.04 

36.2    9.4 

59.34  +.03 

52.6    0.4 

34.24  -.01 

82.2    9.5 

June   9.4 

9.78 

.47 

39.3    9.3 

62.25    .08 

38.6    9.9 

59.35    .00 

52.2    0.5 

34.20    .05 

84.6    9.3 

19.4 

9.27 

.56 

41.4    1.9 

62.16    .11 

40.7     1.9 

59.34  -.03 

51.7    0.5 

34.13    .09 

86.8    9.1 

29.4 

8.66 

.64 

43.1     1.5 

62.03    .15 

42.5    1.6 

59.29    .06 

51.2    0.5 

34.03    .19 

88.7    1.8 

Jalj    9.3 

7.99 

.70 

44.3    l.u 

61.87    .17 

44.0    1.3 

59.22    .09 

50.7    0.5 

33.89    .15 

90.4    1.5 

19.3 

7.26 

.75 

45.0  +0.4 

61.68    .90 

45.0    0.9 

59.12    .11 

50.3    0.5 

33.73    .18 

91.6    l.l 

29.3 

6.50 

.77 

45.2  -0.1 

61.47    .91 

45.7  +0.4 

59.00    .13 

49.8    0.4 

33.54    .90 

92.5    0.7 

Aug.  a2 

5.72 

.78 

44.8    0.6 

61.26    .99 

45.9    0.0 

58.86    .14 

49.4    0.4 

33.34    .91 

93.0  +0.3 

ia2 

4.93 

.77 

44.0     1.1 

61.04    .93 

45.7  -0.4 

58.71    .15 

49.0    0.4 

33.22    .99 

93.1  -OiJ 

28.2 

4.17 

.74 

42.6    1.6 

60.81    jast 

45.0    0.9 

58.56    .15 

48.6    0.3 

32.90    .99 

92.7    0.6 

Sept.   7.2 

3.45 

.70 

40.7    9.1 

60.59    .91 

43.9    1.3 

58.41    .15 

48.3    0.9 

32.68    .91 

91.9    1.0 

17.1 

2.78 

.63 

38.3    9.5 

60.39    .19 

42.4    1.7 

58.27    .13 

48.1  -0.1 

32.47    .90 

90.7    1.4 

27.1 

2.19 

.54 

35.6    9.9 

60.22    .16 

40.5    9.1 

58.15    .11 

48.1    0.0 

32.29    .17 

89.0    1.8 

Oct     7.1 

1.69 

.44 

32.4    3.3 

60.08    .19 

38.2    9.5 

58.06    .07 

48.1  +0.1 

32.13    .13 

87.0    9.9 

17.1 

1.31 

.39 

29.0    3.5 

59.99    .07 

35.5    9.8 

58.00  -.03 

48.3    0.3 

32.02    .09 

84.6    9.6 

27.0 

1.06 

.19 

25.4    3.7 

59.94  -.08 

32.6    3.1 

57.99  +.01 

48.7    0.5 

31.95  -.04 

81.9     9.9 

Nov.    6.0 

0.94- 

-.04 

21.5    3.9 

59.95  +.04 

29.4    3.3 

• 

58.02    .06 

49.3    0.7 

31.94  +.08 

78.9    3.1 

16.0 

0.98  +.11 

17.6    .3.9 

60.02    .10 

26.1     3.4 

58.11    .11 

50.1     0.9 

31.98    .07 

75.7    3.3 

25.9 

1.16 

.96 

13.8    3.8 

60.15    .16 

22.6    3J> 

58.25    .16 

51.2    1.9 

32.08    .13 

72.3    3.4 

I>ec.    5.9 

1.51 

.41 

10.1     3.6 

60.35    .99 

19.2     3.4 

58.43    .91 

52.4    1.3 

32.24    .19 

68.9    3.4 

15.9 

1.99 

.55 

6.6     3.3 

60.59    .97 

15.8     3.3 

58.66    .95 

53.9    1.5 

32.46    .94 

65.6    3.3 

25.9 

2.61 

.68 

3.4     9.9 

60.88    .31 

12.6    3.0 

58.93    .98 

55.4    1.6 

32.72    .98 

62.4    3.1 

35.8 

3.34  +.78 

0.8  -3.4 

61.21  +.35 

9.7  -9.6 

59.22  +.30 

57.1  +1.7 

33.02  +.38 

59.4  -9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*y*  UrBfB  Minoris. 

a  Corone  Borealis. 

a  Serpentis. 

e  Serf 

mentis. 

Mean 
Solar 
Date. 

1 
1 

Right 
Aseeaslon. 

Declination 
North. 

Right 
ABceniion. 

Declination 
Nortk. 

Right 
Asoenidon. 

Declination 
North. 

Right 
Aeceoiiion. 

Declination 
NortA. 

h      m 

15  20 

tI  17 

h      m 

15  29 

o        « 

27     9 

h      m 

15  37 

O           1 

6  50 

h      m 

15  44 

O            1 

4  52 

Jan.     0.9 

8 

53.54  +.59 

54.1  -S.9 

1 
6.79  +.98 

87.4  -9.8 

8 

47.36  +.96 

88 '8  -9.9 

8 

15.61  +.96 

33!.'!  -9.1 

10.8 

54.18 

.68 

51.4     9.4 

7.08    .30 

84.7    9.5 

47.64    .99 

86.7    9.1 

15.88    .98 

30.0    9.0 

80.8 

54.89 

.74 

49.8    1.8 

7.40    .39 

88.4    9.1 

47.93    .30 

84.7    1.9 

16.18    .30 

88.1     1.8 

30.8 

55.66 

.78 

47.7    1.8 

7.78    .33 

80.5    1.7 

48.84    .31 

88.9    1.6 

16.48    .30 

86.3    1.6 

Feb.    9.8 

56.45 

.79 

46.8  -0^ 

8.05    .38 

19.0    1.9 

48.55    .30 

81.4     1.3 

16.79    .30 

84.8    1.4 

19.7 

57.83 

.77 

46.6  +0.3 

8.37    .31 

18.0     0.7 

48.84    .99 

80.8    1.0 

17.09    M 

83.6    1.0 

Mar.    1.7 

57.99 

.73 

47.1    0.8 

8.68    .30 

17.6  -0.9 

49.13    .98 

19.4    0.7 

17.37    M 

38.7    0.7 

11.7 

58.69 

.«7 

48.3    1.4 

8.96    .97 

17.7  -H).3 

49.40    .96 

18.9  -0.3 

17.65    J» 

83.8-0.3 

81.7 

59.38 

.58 

50.0    9.0 

9.83    .95 

18.3    0.6 

49.65    .94 

18.8  +0.1 

17.90    .94 

83.0    0.0 

31.6 

59.86 

.48 

58.8    9.4 

9.46    Jfi 

19.3     1J3 

49.88    Jii 

19.1     0.4 

18.13     .99 

83.8  +0.3 

Apr.  10.6 

60.89 

.37 

54.8    9.8 

9.66    .19 

80.7    1.6 

50.08    .19 

19.6    0.7 

18.33    .19 

88.6    0.6 

80.6 

60.60 

.95 

57.8     3.0 

9.83    .15 

88.5    1.9 

50.35    .16 

30.4     0.9 

18.51    .17 

83.3     0.8 

30.5 

60.79 

.13 

60.9    3.1 

9.96    .18 

■  84.5    9.1 

50.39    .13 

31.4     1.1 

18.66    .14 

84.8     1.0 

May  10.5 

60.86  +.01 

64.1    3.9 

10.06    .08 

86.6    9.9 

50.51    .10 

88.6    1.9 

18.79    .11 

85.3     1.1 

80.5 

60.81- 

-.11 

67.8    3.1 

10.13    .05 

88.8    9.9 

50.60    .07 

33.8    1.3 

18.88    .06 

86.5     iJi 

30.5 

60.64 

.S9 

70.8    9.9 

10.16  +.01 

31.0    9.9 

50.65    .04 

35.1    1.3 

18.95    .05 

87.7     IJk 

June    9.4 

60.36 

.33 

73.0    9.6 

10.16 -.09 

33.8    9.1 

50.68  +.01 

86.4    1.3 

18.98  +.09 

89.0     1.9 

19.4 

59.99 

.« 

75.4    9.3 

10.18    .05 

35.1     1.9 

50.68  -.09 

87.7    IS 

18.98 -.01 

30.1     1.1 

89.4 

59.58 

.50 

77.5     1.8 

10.05    .08 

36.9    1.7 

50.64    .05 

88.9    1.1 

18.96    .04 

31.8     1.1 

July    9.4 

58.98 

.67 

79.1     1.4 

9.95    .11 

38.5    1.4 

50.58    .08 

89.9    1.0 

18.90    .07 

38.3    0.9 

19.3 

5o.tjo 

.63 

80.3    0.9 

9.83    .14 

39.7    1.1 

50.49    .10 

30.8    0.8 

18.81    .10 

33.1     0.8 

89.3 

57.74 

.66 

80.9  +0.4 

9.68    .16 

40.6    0.8 

50.37    .13 

31.6    0.7 

18.70    .19 

33.8    0.7 

Aug.   8.3 

57.06 

.69 

81.0  -0.1 

9.51    .18 

41.8    0.4 

50.84    .15 

38.1     0.5 

18.56    .14 

34.4     0.5 

18.8 

56.36 

.69 

80.6    0.7 

9.38    .19 

41.5  +0.1 

50.08    .16 

38.5    0.3 

18.41    .16 

34.8    0.3 

88.8 

56.67 

.68 

79.7    IJi 

9.13    .19 

41.4  -<k3 

49.98    .16 

38.7  +<).i 

18.85    .16 

35.0  +«.l 

Sept.   7.3 

55.00 

.66 

78.8    1.7 

8.94'    .19 

40.9    0.7 

49.76    .16 

33.7  -0.1 

18.09    .16 

35.1  -0.1 

17.8 

54.36 

.61 

76.3    9.9 

8.76    .17 

40.0    1.1 

49.60    .16 

38.4    0.4 

17.93    .15 

34.9    0.3 

87.1 

53.78 

.54 

73.9    9.6 

8.60    .15 

38.8    1.4 

49.46    .13 

31.9     0.6 

17.79    .13 

34.5    0.5 

Oct.     7.1 

53.87 

.46 

71.1    3.0 

8.47    .19 

37.8    1.8 

49.35    .10 

31.8     0.9 

17.67    .10 

33.8    0.8 

17.1 

58.85 

.36 

68.0    3.3 

8.36    .08 

35.3    9.1 

49.36    .06 

30.8    1.1 

17.58    .07 

38.9     1.0 

87.1 

58.54 

J25 

64.5    3Ut 

8.31  -.03 

33.0    9.4 

49.88  -.OS 

39.0    1.4 

17.53  -.03 

31.8     1.9 

Nov.    6.0 

58.35- 

-.13 

60.8    3.8 

8.30  +.09 

30.5  ^  9.6 

49.38  +.08 

37.5    1.6 

17.53  +.09 

30.5     1.6 

16.0 

58.89  +.01 

57.0    3.9 

8.34    .07 

87.7    9.8 

49.37    .08 

85.8    1.8 

17.57    .07 

88.9     1.7 

86.0 

58.36 

.14 

53.1     3.9 

8.44    .19 

84.8    3.0 

49.37    .19 

33.9    9.0 

17.67    .19 

37.1     1.9 

Dec.    5.9 

58.57 

ja» 

49.3    3.7 

8.59    .17 

31.8    3.0 

49.53    .17 

31.8    9.1 

17.81    .17 

85.3    9.0 

15.9 

58.91 

.41 

45.6    3.5 

8.78    .92 

18.7     8.0 

49.71    .91 

19.7    9.9 

18.00    JSn 

83.1    9.1 

85.9 

53.38 

.53 

48.8    3.9 

9.03    .96 

15.7     9.9 

49.95    .95 

17.4    9.9 

18.83    .95 

81.0    9.1 

35.9 

53.96  +.82 

39.3  -9.8 

9.31  +.30 

13.9  -9.7 

50.81  +.98 

15.8  -9.1 

18.49  +.97 

18.9  -9.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•CU"« 

Minoris. 

e  Corons  Borealis. 

6  Scorpii. 

P^  Scorpii. 

Solar 
Date. 

■ 

Wgt 

DeeUastlon 

Blgbt 
AMenalon. 

Deelinalioa 
Ifortk. 

Right 
Aieension. 

D«dlnallon 
South. 

RIgbt 
Aioeniion. 

Declination 
Sottth. 

h      m 

15  48 

o         / 

78  11 

h      m 

15  52 

O            / 

27  15 

h      m 

15  52 

0 

22 

14 

h      m 

15  57 

19  26 

Jan.     0.9 

1 
48.01  +.79 

40.8 --3.1 

8.15  +JW 

38.9  -9.8 

33.71  +JW 

34.6  +0.9 

47.56  +jn 

88.4  +1.0 

10.9 

48.80    .66 

37.9    9.6 

6.43    .99 

30.1     9.6 

34.00    .31 

35.5 

1.0 

47.85 

.30 

89.5    1.1 

20.8 

43.73    .99 

35.5    9.1 

8.73    .31 

87.7    9.9 

34.32    .39 

36.6 

1.1 

48.16 

.39 

30.6    1.9 

30.8 

44.77  1.07 

33.8    1.5 

9.05    .39 

85.7     1.8 

34.65    .33 

37.7 

1.9 

48.48 

.39 

31.8    1.9 

Feb.    9.8 

45.88  l.m 

32.6    0.8 

9.37    .38 

84.1     1.3 

34.96    .33 

38.9 

1.9 

48.80 

.39 

33.0    1.9 

19.8 

47.01  1.19 

32.1  -0.9 

9.69    .39 

83.0    0.8 

35.31    .39 

40.1 

1.9 

49.18 

.39 

34.2    1.1 

Mar.    1.7 

48.13  1.09 

32.3  +0.5 

10.00    .30 

88.4  -0.3 

35.68    .31 

41.8 

1.1 

49.43 

.30 

35.2    1.0 

11.7 

49.19  1.09 

33.8    1.9 

10.30    .99 

88.4+0.9 

35.92    .99 

48.3 

1.0 

49.73 

.99 

36.2    0.9 

81.7 

50.17    .91 

34.6    1.7 

10.57    .96 

88.9    0.7 

36.80    JI7 

43.3 

0.9 

50.01 

.97 

37.1    0.8 

31.6 

51.08    .78 

36.6    9J2 

10.88    JM 

83.8    1.1 

36.46    J& 

44.1 

0.8 

50.26 

.95 

37.8    0.7 

Apr.  10.6 

51.73    .63 

39.1     9.6 

11.04    .91 

85.8    1.5 

36.69    J99 

44.9 

0.7 

50.50 

.99 

38.4    0.5 

20.6 

52.87    .46 

41.9    9.9 

11.83    .17 

86.9    1.8 

36.90    .19 

45.5 

0.6 

50.71 

.90 

38.9    0.4 

30.6 

58.64    .96 

44.9    3.1 

11.39    .14 

88.8    9.1 

37.08    .17 

46.1 

0.5 

50.89 

.17 

39.3    0.3 

May  10.5 

58.88  +.00 

48.0    3.9 

11.51    .11 

31.0     9.9 

37.83    .14 

46.5 

0.4 

51.04 

.14 

39.6    OJD 

20.5 

58.81  -.10 

51.8    3.1 

11.60     .07 

33.3     9.3 

37.35    .10 

46.9 

0.4 

51.16  . 

.11 

39.8    0.9 

30.5 

58.68    Jm 

54.3    3.0 

11.65  +.04 

35.5    9.3 

37.44    .07 

47.8 

0.3 

51.26 

.06 

39.9    0.1 

Jane    9.5 

58.87    .44 

57.8    9.8 

11.67    .00 

37.8     9.9 

37.50  +.04 

47.5 

0.9 

51.38 

.04 

40.0  +0.1 

19.4 

51.75    M 

59.8    9.5 

11.65 -.04 

39.9    9.0 

37.52    .00 

47.7 

0.9 

51.34  +.01 

40.0    0.0 

29.4 

51.06    .73 

68.1    9.1 

11.60    .07 

41.8     1.8 

37.50  -.03 

47.8  -H).l  1 

51.33- 

-.03 

40.0    0.0 

July    9.4 

50.89    .as 

64.0    1.7 

11.51    .10 

43.5    1.6. 

37.45    .07 

47.9 

0.0 

51.89 

.06 

40.0  -4).l 

19.3 

49.39    .04 

65.4    1.9 

11.40    .13 

44.9    1.3 

37.37    .10 

47.9 

0.0 

51.81 

.09 

39.9    0.1 

29.3 

48.40  1.08 

66.4    0.7 

11.85    .16 

46.0    0.9 

37.36    .13 

47.8  -0.1 1 

51.10 

.19 

39.6    0.9 

Aug.   8.3 

47.36  1.07 

66.8  +0J) 

11.09    .18 

46.8    0.6 

37.18    .15 

47.7 

0.9 

50.97 

.14 

39.6    0.9 

18.3 

46.27  1.00 

66.7  -0.3 

10.90    .19 

47.8  +0J» 

36.96    .16 

47.4 

0.3 

50.81 

.16 

39.3    0.3 

28.2 

45.17  1.09 

66.1    0.9 

10.70    Jn 

47.3  -0.1 

36.79    .17 

47.1 

0.3 

50.64 

.17 

39.1    0.3 

Sept.  7.2 

44.08  1.07 

65.0    1.4 

10.51    .90 

46.9    0.5 

36.61    .17 

46.8 

0.4 

50.47 

.17 

38.7    0.3 

17.8 

43.04  1.01 

63.4    1.8 

10.31    .19 

46.8    0.9 

36.44    .16 

46.3 

0.4 

50.30 

.16 

38.4    0.4 

87.8 

48.05    .94 

61.3    9.3 

10.13    .17 

45.8    1.3 

36.89    .14 

45.9 

0.5 

50.15 

.14 

38.0    0.3 

Oct.     7.1 

41.16    .83 

58.8    9.7 

9.98    .14 

43.7    1.6 

36.16    .11 

45.4 

0.4 

50.08 

.11 

37.7    0.3 

17.1 

40.39    .70 

55.9    3.1 

9.86    .10 

41.9    9.0 

36.06    .07 

45.0 

0.4 

49.98 

.07 

37.4    0.9 

27.1 

39.77    M 

58.6    3.4 

9.77    .06 

39.8    9.3 

36.01  -.03 

44.7 

0.3 

49.87- 

-.03 

37.2  -0.1 

Not.    6.0 

39.30    .37 

49.1     3.6 

9.74  -.01 

37.3    9.6 

36.01  +.03 

44.5  -0.9 

49.66  +.09 

37.2    0.0 

16.0 

39.08  -.18 

45.4    3.6 

9.75  +.04 

34.6    9.8 

36.06    .08 

44.4 

0.0 

49.90 

.07 

37.3  +0.9 

26.0 

38.94  +.09 

41.6    3.8 

9.83    .10 

31.7    9.9 

36.16    .13 

44.5  +0.9 

50.00 

.19 

37.5    0.4 

Dec.    6.0 

39.06    JB 

37.8    3.7 

9.95    .15 

88.8    3.0 

36.38    .18 

44.8 

0.4 

50.15 

.17 

38.0    0.6 

15.9 

39.38    .49 

34.1     3.6 

10.18    JM> 

85.7    3.0 

36.53    SO 

45.3 

0.6 

50.35 

.99 

38.6    0.7 

25.9 

39.89    .61 

30.6    3.3 

10.34    .94 

28.7    9.9 

36.78    .97 

46.0 

0.8 

50.59 

.96 

39.5    0.9 

35.9 

40.59 1-.78 

87.5  -9.9 

10  60  +.97 

19.8  -9.7 

37.06  +.30 

46.9  -H).9 

50.66  +.99 

40.4  +1.0 
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■ 

Moan 
SoJar 
Date. 

*Groonibridge  2320. 

d  Ophiuchi. 

r  Herculia. 

a  Scorpii. 
{Antares.) 

Right 
Aicensivn. 

Declination 
Jfartk. 

Right 
ABcenaion. 

Declination 
South. 

Right 
Aaeenilon. 

Declination 
Nortk, 

Right 
Aiceaidon. 

Declination 
South. 

h 

16 

m 

5 

O           1 

68    9 

h 

16 

m 

7 

O            1 

3  21 

h      m 

16  15 

O           1 

46  37 

h      m 

16  21 

o 

26 

8 

Jan.     0.9 

1 

54.87  +.41 

15.6  -3.3 

27.19  +.95 

9.8  +1.7 

■ 

45.91  +.97 

34.1 

-3.3 

20.81  +.97 

1 

5.7  -W.5  1 

10.9 

55.32 

.49 

12.5    9.9 

27.46 

.97 

11.5 

1.7 

46.20    .31 

31.0 

3.0 

21.10 

.30 

6.3 

0.6 

20.9 

55.85 

.56 

9.8     9.4 

27.74 

.99 

13.2 

1.6 

46.53    .34 

28.2 

8.5 

21.41 

.39 

7.0 

0.8 

30.6 

56.44 

.61 

7.7     1.8 

28.04 

.30 

14.8 

1.5 

46.89    .37 

25.9 

9.0 

21.73 

.33 

7.9 

0.9 

Feb.    9.8 

57.07 

.64 

6.2    1.9 

28.34 

.30 

16.1 

1.3 

47.27    .38 

24.2 

1.5 

22.07 

.33 

&8 

0.9 

19.8 

57.71 

.65 

5.4  -0.5 

28.64 

.30 

17.3 

1.1 

47.65    .38 

23.0 

0.8 

22.40 

.33 

9.7 

0.9 

Mftr.    1.7 

58.36 

.63 

5.2  +0.9 

28.94 

.99 

18.3 

0.8 

48.04    .38 

22.5  -0.9 

22.73 

.39 

10.6 

0.9 

11.7 

68.98 

.60 

5.7    0.8 

29.22 

jsrr 

19.0 

0.5 

48.40    .36 

22.6 

+0.4 

23.05 

.31 

11.5 

0.9 

81.7 

69.56 

.55 

6.9    1.5 

29.49 

.96 

19.4  +0.3 

48.T5    .33 

23.3 

1.0 

23.35 

J99 

12.4 

0.8 

31.7 

60.08 

.48 

8.6    9.0 

29.73 

JM 

19.5 

0.0 

49.07    .30 

24.6 

1.6 

2:).64 

.97 

13.2 

0.8 

Apr.  10.6 

60.53 

.41 

10.9    9.4 

29.96 

.91 

19.4 

-0.9 

49.35    .96 

26.5 

9.0 

23.90 

.95 

13.9 

0.7 

20.C 

60.90 

.38 

13.5    9.8 

30.16 

.19 

19.0 

0.4 

49.60    .92 

28.7 

9.4 

24.14 

.93 

14.6 

0.7 

30.t5 

61.17 

.23 

16.5    3.0 

30.33 

.16 

18.5 

0.6 

49.80    .18 

31.3 

9.7 

24.36 

.90 

15.2 

0.6 

Mmj  10.5 

61.35 

.13 

19.6     3.9 

30.48 

.13 

17.9 

0.7 

49.95    .13 

34.1 

9.9 

24.54 

.17 

15.8 

0.5 

20.5 

61.43  +.03 

22.8    3.9 

30.60 

.11 

17.1 

0.8 

50.06    .08 

37.0 

« 

9.9 

24.70 

.14 

16.3 

0.5 

30.5 

61.42- 

-.06 

26.0    3.1 

30.69 

.08 

16.3 

0.8 

50.12  +.03 

40.0 

9.9 

24.82 

.10 

16.8 

0.5 

June    9.5 

61.30 

.16 

29.1    3.0 

30.75 

.04 

15.4 

0.8 

50.12  -.09 

42.9 

9.8 

24.90 

.07 

17.3 

0.4 

19.4 

61.10 

.95 

31.9     9.7 

30.78  +.01 

14.6 

0.8 

50.08    .07 

45.6 

S.6 

24.95  +.03| 

17.7 

0.4 

29.4 

60.81 

.39 

34.5    9.4 

30.77- 

-.09 

13.8 

0.8 

49.99    .11 

48.1 

S.4 

24.96- 

-.01 

18.0 

0.3 

July    9.4 

60.45 

.40 

36.6    9.0 

30.73 

.06 

13.1 

0.7 

49.86    .15 

50.3 

2.0 

24.93 

.05 

18.3 

0.3 

.19.4 

60.02 

.46 

38.4    1.5 

30.66 

.09 

12.4 

0.6 

49.69    .19 

52.2 

1.7 

24.87 

.06 

18.5 

0.9 

29.3 

59.53 

.51 

39.7    1.1 

30.56 

.11 

11.8 

0.5 

49.48    .93 

53.6 

1.3 

24.76 

.19 

18.7  +0.1  1 

Aug.   8.3 

59.00 

.55 

40.5  +0.6 

30.44 

.14 

11.3 

0.4 

49.24    .96 

54.7 

0.8 

24.63 

.15 

18.7 

0.0 

18.3 

58.43 

.57 

40.8    0.0 

30.29 

.15 

11.0 

0.3 

48.97    .98 

55.3  +0.4 1 

24.47 

.17 

18.7- 

-4).l  , 

28.3 

57.85 

.58 

40.6  -0.5 

30.13 

.16 

10.7 

0.9 

48.69    .99 

55.5 

-0.1 

24.30 

.18 

18.5 

0.2 

Sept.   7.2 

57.27 

.56 

39.8    1.0 

29.97 

.17 

10.5 

-0.1 

48.40    .99 

55.1 

0.6 

24.11 

.19 

18.3 

OUI 

17.2 

56.69 

.56 

38.6    1.5 

29.80 

.16 

10.5  +0.1 1 

48.11     .98 

54.2 

1.1 

23.92 

.18 

17.9 

0.4 

27.2 

56.15 

.59 

36.8    9.0 

29.65 

.14 

10.7 

0.9 

47.84    .96 

52.9 

1.5 

23.75 

.16 

17,5 

0.5 

Oct.     7.1 

55.66 

.46 

34.6    9.5 

29.52 

.19 

10.9 

0.4 

47.59    .93 

51.1 

9.0 

23.60 

.14 

17.0 

0.5 

17.1 

55.23 

.39 

31.9    9.9 

29.41 

.08 

11.4 

0.6 

47.38    .19 

48.9 

9.4 

23.48 

.10 

16.5 

0.5 

27.1 

54.87 

.31 

28.9    3.9 

29.35- 

-.04 

12.0 

0.8 

47.22    .14 

46.3 

9.8 

23.40- 

-.06 

16.0 

0.5 

Nov.   6.1 

54.61 

.91 

25.5    3.5 

29.33 

.00 

12.9 

0.9 

47.10    .08 

43.4 

3.1 

23.37 

.00 

15.6 

0.4 

1 

16.0 

54.45- 

-.10 

21.9     3.7 

29.36  +.05 

13.9 

l.I 

47.05  -.09 

40.1 

3.4 

23.39  +.05 

15.2 

0.3! 

26.0 

54.40  +.01 

18.1     3.8 

29.43 

.10 

15.2 

1.3 

47.07  +.05 

36.6 

3.5 

23.47 

.10 

15.0 

H>.1 

Dec.    6.0 

54.47 

.13 

14.3     3.8 

29.56 

.15 

16.6 

1.5 

47.15    .11 

33.1 

3.6 

23.60 

.16 

15.0 

-MLl 

16.0 

54.65 

.94 

10.4     3.7 

29.73 

.19 

18.2 

1.6 

47.29    .18 

29.4 

3.6 

23.78 

.91 

15.1 

0J9 

25.9 

54.95 

.34 

6.8     3.5 

29.95 

.93 

19.8 

1.7 

47.50    .94 

25.9 

3.4 

24.01 

.95 

15.5 

0.4  , 

35.9 

55.34  +.44 

3.4  -3.9 

30.20  +.26 

21.5 

+1.7 

47.76  +.28 

22.6 

-3.9 

24.28  +.28 

16.0 

H).6! 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Meaa 
Solar 
Date. 


Jan.  0.9 
10.9 
20.8 
30.6 

Feb.    9.8 

19.8 
Mar.    1.7 

11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June   9.5 

19.4 

29.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.   6.1 

16.0 

26.0 

l>ec.    6.0 

15.9 
25.9 
35.9 


If  Draconis. 


Right 
Aioeiuktn. 


h      m 

16  22 


11.04  +.33 

11.39  .38 

11.81  .44 
12.28  .49 
12.78  .51 

13.30  .58 

13.82  .sa 
14.33  .49 
14.61  .46 
15.26  .48 

15.64  .36 

15.96  .30 

16.24  J» 

16.43  .15 
16.54  +.08 


DcclliiattoQ 

North. 


16.56 
16.55 
16.44 
16.27 
16.03 

15.73 
15.38 
14.98 
14.56 
14.11 

13.66 
13.21 
12.78 
12.38 
12.13 


.00 
-.07 
.14 
.31 
.37 

.38 
.37 

.41 
.44 
.45 

.45 
.44 

.41 
.37 
.38 


11.74  .36 
11.52     .18 

11.39 -.09 
11.34  .00 
11.38 +.09 

11.52    .18 

11.75  .37 

12.05 +.35 


61  48 


// 


36.8  -3.4 

35.5  3.1 
32.7  8.6 
30.3    8.0 

28.6  1.4 

27.5  0.8 
27.0  -0.1 
27.3  +0.6 
28.2    1.3 

29.7  1.8 


31.7 
34.2 
37.0 
40.0 
43.2 


3.3 
8.6 
8.9 
3.1 
3.3 


'15  Draconis  (A). 


Rlgbt 
AtcenBion. 


46.4  3.8 
49.6  3.0 

52.5  8.8 
55.2  8.5 

57.6  8.3 

59.6  1.8 

61.1  1.3 

62.2  0.8 

62.8  +0.3 

62.9  -OJ) 

62.4  0.7 

61.5  1.8 
60.0  1.7 

58.0  8.8 

55.6  3.6 

52.8  3.0 

49.6  3.3 

46.1  3.6 

42.5  3.8 

36.6  3.8 

34.8  3.8 

31.1  3.6 

27.6  -3.3 


h      m 

16  28 


11.45  +.36 
11.86  .46 
12.36  .54 
12.94  .60 
13.57    .64 


14.22 

14.89 
15.55 
16.17 
16.74 

17.25 
17.67 


.66 
.66 
.64 
.60 
.54 

.46 

mvO 


DeellnatkMi 
North. 


Ophiuchi. 


Right 
Awseniion. 


18.00  .38 

18.24  .19 
18.37  +.08 

18.41  -.09 

18.34  .18 

16.17  .31 

17.91  .30 

17.56  .38 

17.14  .46 

16.65  .58 

16.11  .57 

15.52  .60 

14.91  .(B 


14.28 
13.66 
13.07 
12.51 
12.01 


.63 
.61 
.58 
.53 
.46 


11.59  .38 
11.25     J» 

11.02  .17 
10.91  -.06 
10.91  +.06 

11.03  .18 
11.27  .30 
11.62 +.40 


O  / 

69    2 


62.9  -3.4 
59.6  3.1 
56.8    8.6 

54.4  8.1 

52.6  1.4 

51.5  0.6 

51.1  -o.l 
51.3  +0.6 

52.2  1.8 

53.7  1.8 

55.8  8.3 

58.3  8.7 

61.1  3.0 

64.2  3.1 

67.4  ZJt 

70.6  3.8 
73.8    3.1 

76.8  8.9 

79.5  8.6 

81.9  8.3 

64.0     1.8 

65.5  1.4 

86.7  0.9 

87.3  +0.4 

67.4  -0.8 

86.9  0.7 
86.0    1.8 

64.6  1.7 

62.6  8.8 
80.2    8.6 

77.4  3.0 
74.2    3.3 

70.7  3.6 

67.0  3.8 

63.2  3.8 

59.3  3.8 
55.6    3.6 

52.1  -3.3 


h      m 

16  29 


55.02 +.84 
55.27  .27 
55.55  .89 
55.85  .30 
56.15    .30 


56.46 
56.76 
57.05 
57.33 
57.59 

57.84 
58.06 
58.26 
58.44 
58.59 


D«eliiiation 
South. 


o        / 

10  17 


u 


.30 
.30 
J39 
.87 
JS& 

.83 
JM 
.19 
.16 
.13 


58.70     .10 
58.79    .07 

58.64  +.03 

58.65  .00 
58.83  -.04 


58.77 
58.69 
58.57 
58.43 
58.27 

58.10 
57.93 
57.76 
57.62 
57.50 


.07 
.10 
.13 
.15 
.17 

.17 
.17 
.15 
.13 
.10 


57.42    .06 

57.38  -.01 

57.39  +.04 
57.45  .09 
57.56    .13 

57.72  .18 
57.92  .32 
58.16  +.35 


48.4  +1.3 
49.7  1.3 
51.0    1.3 

52.3  1.8 

53.5  1.1 

54.6  1.0 
55.5  0.8 
56.2    0.6 

56.7  0.4 
56.9  +0.8 

57.0  0.0 
56.9  -0.8 
56.7    0.3 

56.4  0.4 
56.0    0.5 


^aTrianguli  Australia 


Right 
Aiceniioii. 


55.5 
55.0 
54.5 
54.0 
53.5 


0.5 
0.5 
0.5 
0.5 
0.4 


53.1  0.4 
52.7     0.4 

52.4  0.3 

52.1    0.3 

51.6  0.8 

51.7  0.8 

51.5  -0.1 
51.5    0.0 

51.5  +0.1 
51.7    0.8 

52.0  0.4 

52.4  0.5 

53.0  0.7 

53.6  0.8 

54.7  1.0 

55.6  1.1 
57.0  1.3 
58.3  +1.3 


h      m 

16  34 


45.18  +.54 

45.77  .69 

46.42  .68 

47.13  .73 

47.67  .75 

46.63  .76 

49.39  .75 

50.13  .73 

50.85  .70 

51.53  .65 


Deelinatioii 
South. 


52.15 
52.72 
53.23 
53.65 
53.99 


.60 
.54 

.46 
.38 

.30 


54.25  .80 
54.40  .11 
54.46  +.01 
54.42 -.09 
54.28    .19 


54.05 
53.73 
53.33 
52.67 
52.37 

51.85 
51.33 
50.83 

uU.oO 

50.01 


.96 
.36 
.43 
.48 
.51 

.58 
.51 
.47 
.41 
.33 


49.72  .33 
49.55  -.11 
49.50  +.01 
49.57  .14 
49.77    .86 

50.10  .38 
50.53  .49 
51.07  +.57 


68  46 


36.8  -1.7 

37.3  1.3 
36.1    0.9 

35.4  0.5 

35.1  -0.1 

35.2  -H).3 

35.8  0.7 

36.7  1.1 

37.9  1.4 

39.5  1.7 

41.4    8.0 

43.6  8.3 
45.9    3.4 

48.4  8.5 
51.0     8.6 

53.6  8.7 

56.3  8.6 
56.9  8.5 
61.3  3.4 
63.6  9.1 

65.6    1.9 

67.3  1.5 
68.6    1.1 

69.5  0.7 
70.0  +0.8 

70.0  -0.3 

69.4  0.8 

68.5  1.8 

67.0  1.6 

65.2  8.0 

63.1  8.8 

60.6  3.4 

58.3  8.5 

55.8  8.5 

53.4  8.4 

51.1  8.9 
49.0  1.9 
47.3  -1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ri  Herculis. 

K  Ophiuchi. 

d  Herculis. 

*e  Urss  Minoris. 

Mean 
Solar 
Date. 

Bight 
Aicension. 

Decllnath>n 
North. 

Right 
Aicemiion. 

Declination 
yortk. 

Right 
A«cengion. 

Deelinatioa 
North. 

Right 
Aicenaion. 

Deelination 
NorlJk. 

h      m 

16  38 

39 

10 

h      m 

16  51 

o         / 

9  34 

h      m 

16  56 

33  45 

h      m 

16  59 

o 

82 

14 

Jan.     0.9 

1 
22.24  +.23 

23.5  -3.9 

26.20  +.20 

56.1  -2.2 

1 
44.03  +.20 

37a  -3.1 

8 

20.57  +.57 

53"7  -3^  1 

10.9 

22.49    .37 

20.4 

3.0 

26.43 

.24 

54.0 

2.1 

44.26 

.94 

34.1    2.9 

21.28    .85 

50.4 

3.1 

20.9 

22.78    .30 

17.6 

S.6 

26.68 

.26 

51.9 

2.0 

44.52 

.28 

31.3     2.6 

22.27  1.11 

47.5 

9.7 

30.8 

23.09    .33 

15.2 

9J) 

26.95 

.28 

50.1 

1.7 

44.81 

.30 

28.8    2.2 

23.49  1.32 

44.9 

9.3 

Feb.    9.8 

23.43    .34 

13.2 

1.7 

27.24 

.29 

48.5 

1.4 

45.12 

.32 

26.8    1,8 

24.91  1.49 

42.9 

1.7 

19.6 

23.77    .35 

11.8 

1.1 

27.53 

.29 

47.2 

1.1 

45.44 

.33 

25.3    1.2 

26.47  1.60 

41.5 

1.1 

Mar.    1.8 

24.12    .34 

11.0  -0.5 

27.82 

.29 

46.3 

0.7 

45.77 

.33 

24.4    0.7 

28.10  1.65 

40.8 

-0.4 

11.7 

24.46    .33 

10.9  +0.1 

28.11 

.28 

45.8  -0.3 

46.09 

.39 

24.0  -0.1 

29.76  1.63 

40.7 

+OJSt 

21.7 

24.79    .39 

11.3 

0.7 

26.39 

.27 

45.7  +0.1 

46.40 

.30 

24.2  +0.5 

31.37  1.56 

41.3 

0.9 

31.7 

25.09    .S9 

12.3 

1.3 

28.65 

.26 

46.0 

0.5 

46.70 

.29 

25.0    1.0 

32.88  1.44 

42.5 

1.5 

Apr.  10.7 

25.37    .96 

13.8 

1.7 

28.90 

.94 

46.6 

0.8 

46.96 

.27 

26.2    1.5 

34.24  1.26 

44.2 

9.0 

20.6 

25.62    .93 

15.7 

3.1 

29.13 

.22 

47.6 

1.1 

47.23 

.24 

28.0    1.9 

35.40  1.05 

46.4 

9.4 

30.6 

25.83    .19 

18.0 

9.4 

29.34 

.19 

48.8 

1.3 

47.45 

.21 

30.0    2.2 

36.33    .80 

49.0 

9.7 

May  10.6 

26.01    .15 

20.6 

9.7 

29.52 

.17 

50.2 

1.5 

47.64 

.17 

32.4    2.5 

37.01    .54 

51.9 

3.0 

20.5 

26.14    .11 

23.3 

9.8 

29.67 

.14 

51.7 

1.6 

47.79 

.13 

34.9    2.6 

37.42  +.26 

55.0 

3.1 

30.5 

26.23    .07 

26.1 

2.8 

29.79 

.11 

53.4 

1.6 

47.91 

.10 

37.6    2.7 

37.54  -.02 

58.2 

3J2 

June    9.5 

26.28  +.03 

28.9 

2.7 

29.88 

.07 

55.0 

1.6 

47.99 

.01 

,  40.3    9.6 

37.37    .30 

61.3 

3.1 

19.5 

26.29  -.09 

31.6 

2.6 

29.93  +.04 

56.6 

1.6 

48.02  +.01 

42.9    2.5 

36.93    .57 

64.4 

9.9 

29.4 

26.24    .06 

34.1 

2.4 

29.95 

.00 

58.1 

1.5 

48.01  - 

-.03 

45.4    2.4 

36.23    .89 

67.2 

9.7 

July    9.4 

26.16    .10 

36.4 

2.1 

29.94- 

-.04 

59.6 

1.3 

47.96 

.07 

47.7    9.2 

35.29  1.06 

69.8 

9.4 

19.4 

26.04    .14 

38.3 

1.8 

29.88 

.07 

60.8 

1.2 

47.80 

.11 

49.7     1.9 

34.12  IM 

72.0 

9.0 

29.4 

25.87    .18 

40.0 

1.5 

29.80 

.10 

61.9 

1.0 

47.73 

.15 

51.4     1.5 

32.77  1.43 

73.8 

1.6 

Aug.   8.3 

25.66    .91 

41.2 

1.0 

29.68 

.13 

62.8 

0.8 

47.57 

.18 

52.8    1.2 

31.25  1.58 

75.2 

1J9 

18.3 

25.46    .93 

42.1 

0.6 

29.53 

.15 

63.4 

0.5 

47.37 

.21 

53.8    0.8 

29.61  1.69 

76.3 

0.7 

28.3 

25.22    .95 

42.5  +0.9 

29.37 

.17 

63.8 

0.3 

47.16 

.22 

54.4  +0.4 

27.88  1.76 

76.6  +0.9 

Sept.  7.2 

24.97    .95 

42.4  -0.3 

29.19 

.18 

64.0  +0.1 

46.93 

.23 

54.5    0.0 

26.10  1.T9 

76.6  -0.3 

17.2 

24.71    .95 

42.0 

0.7 

29.01 

.18 

63.9  -0.2 

46.69 

.23 

54.3  -0.5 

24.31  1.78 

76.0 

0.8 

27.2 

24.47    .94 

41.0 

1.2 

28.83 

.17 

63.6 

0.5 

46.46 

.22 

53.6    0.9 

22.54  1.72 

75.0 

1.3 

Oct.     7.2 

24.24    .91 

39.6 

1.6 

28.67 

.15 

63.0 

0.7 

46.25 

JW 

52.5    1.3 

20.86  1.63 

73.4 

1.8 

17.1 

24.05    .18 

37.8 

2.0 

28.53 

.12 

62.1 

1.0 

46.05 

.17 

51.0    1.7 

19.29  1.49 

71.4 

9Ji 

27.1 

23.89    .14 

35.6 

2.4 

28.42 

.00 

61.0 

1.3 

45.90 

.14 

49.0    2.1 

17.87  1.31 

69.0 

9.6 

Nov.    6.1 

23.78    .09 

33.0 

2.8 

28.35- 

-.05 

59.6 

1.5 

45.78 

.09 

46.7    2.5 

16.66  1.00 

66.2 

3.0 

16.1 

23.72  -.03 

30.0 

3.0 

28.33 

.00 

58.0 

1.7 

45.72- 

-.04 

44.1    2.8 

15.68    .84 

63.0 

3.3 

26.0 

23.71  +.03 

26.9 

3.2 

28.35  +.05 

56.1 

1.9 

45.70  +.02 

41.2    3.0 

14.97    .56 

59.6 

3.5 

Dec.    6.0 

23.77    .09 

23.5 

3.4 

28.43 

.10 

54.1 

2.1 

45.75 

.07 

38.1     3.2 

14.56  -J26 

56.0 

3.6 

16.0 

23.89    .15 

20.1 

3.4 

28.55 

.14 

52.0 

2.2 

45.84 

.12 

34.9    3.2 

14.45  +.05 

52.3 

3.7 

25.9 

24.06    .90 

16.7 

3.3 

28.72 

.19 

49.7 

2.2 

46.00 

.17 

31.6     3.2 

14.66    .37 

48.7 

3.6 

35.9 

24.29  +.35 

13.4  -3.1 

28.92  +.22 

47.5  -«.2 

46.19  +.92 

28.5  -3.0 

15.18  +.67 

45.2  -3.4  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a» 

Herculis. 

b  Ophiuchi  (44). 

/3^ 

Draconis. 

a( 

Ophiuchi. 

Mean 
Solar 
Date. 

Right 
Asceniion. 

DeeUnation 
Nortk. 

Right 
Asoenslon. 

DeelinatioQ 
South, 

Right 
ABcension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h 

17 

m 

8 

o         / 

14  32 

h 

17  ] 

m 

18 

o 

24 

2 

h      m 

17  27 

52  23 

h      m 

17  28 

12  39 

Jan.     0.9 

8 

38.57  +.19 

35.8  -2.4 

1 
20.14  +.22 

57.3  +0.3 

B 

25.85  +.18 

59.3  -3.6 

49.28  +.17 

33.4  -2.4 

10.9 

38.78 

.S3 

33.4 

2.3 

20.37 

.25 

57.6 

0.4 

26.06 

JM 

55.8 

3.4 

49.48 

.21 

31.1 

2.2 

90.9 

39.02 

.S5 

31.2 

2.1 

20.64 

.28 

58.1 

0.5 

26.32 

.29 

52.6 

3.1 

49.70 

.24 

28.9 

2.1 

30.8 

39.28 

.27 

29.2 

1.9 

20.93 

.30 

58.6 

0.5 

26.64 

.34 

49.7 

2.6 

49.95 

.26 

26.9 

1.8 

Feb.    9.8 

39.56 

M» 

27.5 

1.5 

21.24 

.31 

59.1 

0.5 

26.99 

.37 

47.3 

2.1 

50.22 

.28 

25.2 

1.5 

19.8 

39.85 

.29 

26.1 

1.2 

21.56 

.32 

59.6 

0.5 

27.38 

.40 

45.5 

1.5 

50.50 

.28 

23.9 

1.2 

Mar.    1.8 

40.14 

.29 

25.2 

0.7 

21.88 

.39 

60.1 

0.5 

27.78 

.41 

44.2 

0.9 

50.79 

.29 

22.9 

0.8 

11.7 

40.43 

.29 

24.7  -0.3 

22.20 

.32 

60.6 

0.4 

28.19 

.41 

43.6  -0.3 

51.08 

.29 

22.3 

-0.4 

21.7 

40.72 

.28 

24.6  +0.1 

22.52 

.31 

61.0 

0.4 

28.60 

.40 

43.7  +0.4 

51.36 

.28 

22.2  +0.1  1 

31.7 

40.99 

.27 

25.0 

0.6 

22.82 

.30 

61.3 

0.3 

29.00 

.38 

44.5 

1.0 

51.64 

JX7 

22.5 

0.5 

Apr.  10.7 

41.25 

.25 

25.7 

0.9 

23.12 

.29 

61.6 

0.3 

29.37 

.36 

45.8 

1.6 

51.91 

.26 

21.2 

0.8 

20.6 

41.49 

.23 

26.8 

1.3 

23.39 

.27 

61.8 

0.2 

29.71 

.32 

47.6 

2.1 

52.16 

.24 

24.2 

1.2 

30.6 

41.71 

.21 

28.2 

1.5 

23.65 

.25 

62.0 

0.2 

30.01 

.28 

50.0 

2.5 

52.39 

.22 

25.5 

1.5 

May  10.6 

41.91 

.18 

29.9 

1.7 

23.89 

.22 

62.2 

0.2 

30.27 

.23 

52.7 

2.8 

52.60 

.20 

27.1 

1.7 

20.5 

42.07 

.15 

31.7 

1.9 

24.10 

.19 

62.3 

0.9 

30.47 

.18 

55.6 

3.0 

52.79 

.17 

28.8 

1.8 

30.5 

42.21 

.12 

33.6 

1.9 

24.27 

.16 

62.5 

0.2 

30.62 

.12 

58.7 

3.2 

52.94 

.14 

30.6 

1.9 

June   9.5 

42.31 

.09 

35.5 

1.9 

24.41 

.12 

62.7 

0.2 

30.72  +.06 

61.9 

3.2 

53.07 

.11 

32.5 

1.9 

19.5 

42.38 

.05 

37.4 

1.9 

24.52 

.09 

62.9 

0.2 

30.75 

.00 

65!1 

3.1 

53.16 

.07 

34.4 

1.8 

29.4 

42.41  +.01 

39.2 

1.8 

24.59  +.04 

63.1 

0.2 

30.73- 

-.05 

68.1 

3.0 

5:^.20  +.03| 

36.2 

1.7 

July    9.4 

42.40 . 

-.03 

40.9 

1.6 

24.61 

.00 

63.3 

0.2 

30.64 

.11 

71.0 

2.7 

53.21- 

-.01 

37.9 

1.6 

19.4 

42.35 

.06 

42.4 

1.4 

24.59- 

-.04 

63.5 

0.2 

30.50 

.17 

73.6 

2.4 

53.19 

.05 

39.4 

1.4 

29.4 

42.27 

.10 

43.7 

1.2 

24.53 

.08 

63.7 

0.2 

30.31 

.23 

75.8 

2.1 

53.12 

.08 

40.7 

1.2 

Aug.   8.3 

42.15 

.13 

44.8 

0.9 

24.43 

.12 

63.9 

0.2 

30.06 

.26 

77.7 

1.7 

53.02 

.12 

41.8 

1.0 

18.3 

42.01 

.16 

45.6 

0.7 

24.29 

.15 

64.1 

0.1 

29.78 

.30 

79.2 

1.2 

52.88 

.15 

42.7 

0.7 

28.3 

41.84 

.18 

46.2 

0.4 

24.13 

.17 

64.2  +0.1 

29.46 

.33 

80.1 

0.7 

52.72 

.17 

43.3 

0.5 

Sept.  7.2 

41.66 

.19 

46.4  +0.1 

23.95 

.18 

64.2 

0.0 

29.12 

.35 

80.6  +0.3 

52.55 

.18 

43.6  +0.2 

17.2 

41.47 

.19 

46.4  -0.2 

23.76 

.19 

64.1 

-0.1 

28.77 

.35 

80.6  -H).3 

52.36 

.19 

43.7  -0.1 

27.2 

41.28 

.18 

46.1 

0.5 

23.57 

.18 

64.0 

0.2 

28.42 

.35 

80.1 

0.7 

52.17 

.18 

43.5 

0.4 

Oct.     7.2 

41.11 

.17 

45.4 

0.8 

23.40 

.17 

63.8 

0.2 

28.08 

.33 

79.2 

1.3 

51.99 

.17 

42.9 

0.7 

17.1 

40.95 

.14 

44.5 

1.1 

23.24 

.14 

63.6 

0.2 

27.76 

.30 

77.6 

1.7 

51.83 

.15 

42.2 

1.0 

27.1 

40.83 

.11 

43.2 

1.4 

23.12 

.10 

63.4 

0.2 

27.48 

.26 

75.6 

2.2 

51.69 

.12 

41.1 

1.3 

Nov.    6.1 

40.74 

.07 

41.7 

1.7 

23.04 

.06 

63.1 

0.2 

27.24 

.21 

73.2 

2.6 

51.59 

.08 

39.7 

1.5 

16.1 

40.70  - 

-.02 

39.9 

1.9 

23.01- 

-.01 

62.9 

•0.2 

27.07 

.15 

70.3 

3.0 

51.54- 

-.04 

38.1 

1.7 

26.0 

40.70  +.0^ 

37.9 

2.1 

23.02  +.04 

62.8 -0.1 1 

26.95 

.08 

67.2 

3.3 

51.52  +.01 

36.2 

2.0 

Dec.    6.0 

40.75 

.08 

35.6 

2.3 

23.09 

.10 

62.7 

0.0 

26.91- 

-.01 

63.7 

3.6 

51.56 

.06 

34.1 

2.2 

16.0 

40.85 

.12 

33.3 

2.4 

23.22 

.15 

62.8  +0.1 

26.94  +.06 

60.1 

3.6 

51.64 

.11 

31.9 

2.3 

25.9 

41.00 

.17 

30.8 

2.4 

23.39 

.19 

63.0 

0.2 

27.04 

.13 

56.5 

3.6 

51.77 

.15 

29.6 

2.3 

35.9 

41.19 +.90 

28.4  -2.4 1 

23.60  +.23 

63.3  +0.3 1 

27.20  +.20 

52.9 

-3.5 

51.94  +.18 

27.3  -2.2  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.8 

19.8 
Mar.  1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.5 

June   9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
35.9 


*6)  Draconig. 


Right 
Ascension. 


Declination 
North. 


b      m 

17  37 


39.60  +.18 
39.83  .99 
40.18    .39 

40.61  .48 
41.13    .55 


41.71 
42.34 
42.98 
43.63 
44.26 

44.85 
45.38 
45.85 
46.24 
46.54 


.60 
.63 
.65 
.64 
.61 

.56 
.50 
.43 
.34 
.35 


46.74  .15 
46.84  +.05 
46.84  -.05 
46.74  .15 
46.53    .95 


46.23 
45.85 
45.39 

44.86 
44.28 

43.66 
43.02 
42.37 
41.74 
41.14 

40.60 
40.12 
39.73 
39.43 
39.24 


.34 
.49 
.50 
.56 
.60 

.63 
.64 
.64 
.61 
.57 

.51 
.44 
.35 
.94 
.13 


66  48 


// 


65.9  -3.7 
62.3  3.5 
59.0  Z^ 
56.0    9.7 

53.5  9.9 

51.6  1.6 

50.2  1.0 
49.6  -0.3 
49.6  +0.4 

50.3  1.0 

51.6  1.6 

53.5  9.1 
55.8  9.6 

58.6  9.9 
61.6  3.1 


64.8 
68.2 
71.5 
74.7 
77.7 


3.3 
3.3 
3.3 
3.1 
9.9 


ft  Herculis. 


Rigbt 
AMcension. 


80.4  9.6 
82.9  9.9 
84.9  1.8 

86.5  1.4 

87.6  0.9 

88.3  +0.4 

88.4  -0.1 

88.0  0.7 

87.1  1.9 
85.6  1.7 

83.6  9.9 

81.2  9.6 
78.4  3.0 
75.1  3.3 

71.7  3.6 


39.17 -.01  68.0  3.7 
39.22 +.11  64.3  3.7 
39.38 +.93^  60.6-3.6 


b      m 

17  41 


17.92  +.16 

18.10  .19 

16.31  .93 
16.55  .96 

18.82  .96 

19.11  .30 
19.41  .30 
19.72  .30 
20.02  .30 

20.32  .99 


20.61 
20.88 
21.13 
21.35 
21.55 


.96 
.96 
.94 
.91 
.18 


21.71  .14 
21.84  .11 
21.92  .06 
21.96 +.09 
21.96 -.09 


21.92 
21.84 
21.71 
21.56 
21.37 

21.16 
20.95 
20.72 
20.51 
20.31 


Declination 
North. 


.06 
.10 
.14 
.17 
.90 

.91 
.99 
.99 
.91 
.19 


20.14  .16 
20.00  .19 
19.91  .07 
19.86  -.09 
19.86  +.03 

19.91  .08 
20.02  .13 
20.16  +.17 


27  47 


n 


60.1  -3.0 

57.2  9.8 
54.5    9.6 

52.0  9.3 

49.8  1.9 

48.1  1.5 

46.9  1.0 

46.2  -0.4 

46.1  +0.1 
46.5    0.6 

47.4  1.1 

48.7  1.5 

50.5  1.9 
52.5  9.9 
54.9  9.4 

57.3  9.5 
59.9  9.5 

62.4  9.5 
64.9  9.4 

67.2  9.9 

69.3  9.0 
71.2    1.7 

72.8  1.4 
74.0    1.1 

74.9  0.7 

75.5  +0.3 

75.6  -0.1 

75.4  0.4 

74.7  0.8 
73.7    1.9 


*ijf^  Draconis  (pr.). 


Rigbt 
Asceniilon. 


72.2 
70.4 
68.3 
65.8 
63.1 


1.6 

9.0 
9.3 
9.6 
9.8 


60.2  9.9 

57.3  3.0 
54.3  -3.0 


h      m 

17  44 


12.19  +.17 
12.43  .30 
12.80  .49 
13.28  J» 
13.86    .« 


14.52 
15.24 
15.99 
16.74 
17.48 

18.17 
18.81 
19.36 
19.82 
20.17 


.73 
.75 
.75 
.79 


.50 
.51 
.41 
.30 


20.41     .16 

20.53  +.06 
20.52  -.07 
20.39  .19 
20.15    .30 

19.79  .41 

19.33  .51 

18.78  .59 

18.15  .( 

17.45  .79 


15.94  .77 

15.17  .77 

14.40  .75 

13.68  .70 


Declination 
North. 


72  12 


» 


47.1  -3.7 

43.5  3.5 

40.1  3.9 

37.1  9.8 

34.5  9.3 

32.5  1.7 
31.1  1.1 
30.3  -0.4 
30.3  +0.3 
30.9  0.9 

32.1  1.5 
33.9  9.0 

36.2  9.5 

38.8  9.8 

41.8  3.1 

45.0  3.9 

48.3  3.3 

51.6  3.3 
54.8  3.1 
57.8  9.9 

60.6  9.6 

63.1  9.3 
65.1  1.9 
66.8  1.4 
68.0  1.0 


y  Draconis. 


Hlgbt 
Avqeuiiion 


16.71    .75   68.7  +0.5 


13.01 
12.41 
11.91 
11.52 
11.26 


.63 

.55 
.44 
.33 
.19 


11.13  -.06 
11.15 +.08 
11.30  +.99 


68.9  -0.1 

68.6  0.6 

67.7  1.1 

66.4  1.6 

64.5  9.1 

62.1  9.6 

59.3  3.0 

56.2  3.3 
52.7    3.5 

49.1     3.7 

45.4  3.7 
41.7  -3.7 


i^ 


m 


17  53 

31.51  +.13 
31.79  -90 
31.94  J25 
32.29  .30 
32.55    .34 

32.90  .37 

33.29  .39 

33.69  .40 

34.09  ,40 

34.48  ^ 


34.86 
35.22 
35.54 
35.83 
36.07 


.87 

.*> 

,96 

31 


Declination 
North. 


51  30 

22^2  -4.6 

18.7  3.4 
15.4     3.9 

12.4  9.8 
9.8     9.3 

7.7  1.8 
6.2  1.9 
5.4  -0.5 

5.2  +0.1 

5.6  0.8 

6.7  1.4 

8.3  1.9 

10.5  9.3 
13.0  9.7 

15.8  3.0 


36.25    .16 
36.39    .10 

36.46  +.04 

36.47  -.09 
36.43    .08 


36.32 
36.16 
35.95 
35.69 
35.40 

35.07 
34.73 
34.38 
34.04 
33.71 


.13 
.19 
.94 

J6 
.81 

.83 
.35 

.35 
.34 
.31 


33.41  .98 
33.16  .S3 
32.96  .17 
32.8i  .11 
32.7$  -.05 


18.9 
22.1 
25.3 
28.5 
31.5 


3.1 
3.9 
3.9 
3.1 

9.9 


34.3  9.6 

36.8  9.3 

38.9  1.9 
40.6  1.5 
42.0  1.1 

42.8    0.6 

43.2  +«.i 

43.0  -4.4 

42.3  0.9 

41.1  1.4 


39.5 
37.3 
34.7 
31.8 
28.5 


1.9 
9.4 

9.8 
3.1 
3.41 


32.72 +.09  25.1  3.5 
32.78  .09;  21.5  3.6 
32.91  +.161  17.9  -3.6 
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-^  Sagittarii. 

.V  Octantis. 

/ 

I  Sagittarii. 

Moan 
Solar 
Date. 

Right 
AMension. 

DecUnatton 

Right 
AjMsaion. 

Deellnation 

Right 
Aflcenaioii. 

Declination 
South, 

h      m 

17  57 

30  25 

h 
18 

0 

89 

16 

h 
18 

m 

5 

0        1 

21     5 

Jan. 

1.0 

21.23 

+.19 

n 

14.0 

-0.3 

m     s 
2  19.16 

8 

+  7.31 

II 

32.7 

-3.1 

53.53 

+.17 

18.4   +0.9 

10.9 

21.44 

.93 

13.7 

0.9 

2  27.99 

10.34 

29.7 

9.9 

53.72 

.90 

18.6     0.3 

20.9 

21.69 

.96 

13.6 

0.1 

2  39.71 

13.04 

26.9 

9.6 

53.94 

.94 

19.0     0.3 

30.9 

21.96 

.99 

13.5 

-0.1 

2  53.96 

15.38 

24.4 

9.3 

54.19 

.96 

19.3     0.3 

Feb. 

9.9 

22.26 

.31 

13.5 

0.0 

3  10.32 

visn 

22.4 

1.8 

54.46 

J» 

19.6     0.3 

19.8 

22.58 

.39 

13.5 

0.0 

3  28.36 

18.71 

20.7 

1.4 

54.75 

.30 

19.9     0.3 

Mar. 

1.8 

22.91 

.33 

13.6 

+0.1 

3  47.59 

19.67 

19.6 

0.9 

55.05 

.31 

20.1     0.9 

11.8 

23.24 

.34 

13.7 

0.1 

4     7.56 

90.19 

18.9 

-0.4 

55.36 

.31 

20.2  +0.1 

81.7 

23.58 

.34 

13.8 

0.1 

4  27.84 

90.97 

18.8 

+0.1 

55.67 

.31 

20.3     0.0 

31.7 

23.92 

.33 

13.9 

0.1 

4  47.96 

19.09 

19.1 

0.6 

55.98 

.31 

20.3  -0.1 

Apr. 

10.7 

24.24 

.39 

14.0 

0.1 

5     7.55 

19.18 

19.9 

1.0 

56.29 

.30 

20.1      0.9 

30.7 

24.56 

.31 

14.1 

0.9 

5  26.18 

18.01 

21.2 

1.5 

56.58 

.99 

19.9     0.9 

30.6 

24.86 

.99 

14.3 

0.9 

5  43.46 

16.50 

22.8 

1.9 

56.86 

.97 

19.7     0.9 

May 

10.6 

25.14 

.97 

14.5 

0.9 

5  59.06 

14.64 

24.9 

9.3 

57.13 

.95 

19.5     0.3 

ao.6 

25.39 

14.7 

0.3 

6  12.64 

J9.49 

27.4 

9.6 

57.37 

.93 

19.2     0.9 

30.6 

25.62 

.91 

15.0 

0.4 

6  23.93 

10.03 

30.0 

9.8 

57.59 

in 

19.0      0.9 

June 

9.5 

25.81 

.17 

15.4 

0.4 

6  32.62 

7.33 

33.0 

3.0 

57.78 

.17 

18.8     0.9 

19.5 

25.96 

.13 

15.9 

0.5 

6  38.53 

4.46 

36.1 

3.1 

57.93 

.13 

18.7  -0.1 

29.5 

26.07 

.09 

16.4 

0.5 

6  41.51 

+  1.47 

39.2 

3.9 

58.03 

.09 

18.6     0.0 

July 

9.4 

26.13 

+.04 

17.0 

0.6 

6  41.46 

-  1.56 

42.4 

3.1 

58.10 

+.04 

18.6     0.0 

19.4 

26.15 

-.01 

17.6 

0.6 

6  38.40 

4.00 

45.4 

3.0 

58.12 

.00 

18.6  +0.1 

29.4 

26.11 

.05 

18.1 

0.6 

6  32.35 

7.45 

48.3 

9.7 

58.10 

-.04 

18.8     0.1 

Aug. 

8.4 

26.04 

.10 

18.7 

0.5 

6  23.57 

10.10 

50.9 

9.4 

58.04 

.08 

18.9     0.9 

18.3 

25.92 

.14 

19.2 

0.5 

6  12.26 

19.41 

53.1 

9.0 

57.93 

.19 

19.1      0.9 

28.3 

25.77 

.17 

19.6 

0.4 

5  58.88 

14.30 

54.9 

1.5 

57.80 

.15 

19.3     0.9 

Sept. 

7.3 

25.58 

.19 

19.9 

0.3 

5  43.83 

15.70 

56.2 

1.0 

57.63 

.17 

19.4     0.1 

17.3 

25.39 

.90 

20.1 

+0.1 

5  27.68 

16.49 

57.0 

+0.4 

57.45 

.19 

19.6     0.1 

27.2 

25.18 

.90 

20.2 

0.0 

5  11.04 

16.66 

57.1 

-0.9 

57.26 

.19 

19.6  +0.1 

Oct. 

7.2 

24.99 

.19 

20.1 

-0.1 

4  54.56 

16.90 

56.6 

0.8 

57.08 

.18 

19.7     0.0 

17.2 

24.80 

.17 

19.9 

0.3 

4  38.86 

15.08 

55.6 

1.3 

56.91 

.16 

19.7     0.0 

27.1 

24.65 

.14 

19.6 

0.4 

4  24.62 

13.30 

54.0 

1.9 

56.76 

.13 

19.7     0.0 

Nov. 

6.1 

24.53 

.09 

19.2 

0.4 

4  12.44 

10.98 

51.9 

9.3 

56.65 

.09 

19.7     0.0 

16.1 

24.46 

-.05 

18.8 

0.5 

4     2.82 

8.15 

49.3 

9.7 

56.58 

-.05 

19.7     0.0 

26.1 

24.44 

+.01 

18.3 

0.5 

3  56.24 

5.00 

46.5 

3.0 

56.55 

.00 

19.8  +0.1 

Dec. 

6.0 

24.47 

.06 

17.8 

0.4 

3  52.88 

-  1.65 

43.3 

3.9 

56.57 

+.05 

19.8     0.1 

16.0 

24.56 

.11 

17.4 

0.4 

3  52.95 

+  1.89 

40.1 

3.9 

56.64 

.10 

20.0     0.9 

26.0 

24.69 

.16 

17.1 

0.3 

3  56.48 

5.18 

36.9 

3.9 

56.77 

.14 

20.2     0.9 

36.0 

24.88 

+.90 

16.8 

-0.9 

4     3.23 

+  8.96 

33.7 

-3.1 

56.93 

+.18 

20.4  +0.3 

L 
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Mean 
Solar 
Date. 

jf  Serpentis. 

1 

(3H. 

Aquilse. 
Scuti  Sob 

.) 

a  LyrK. 
(Vega.) 

(i  Lyrs. 

1 

1 

1 

Right 
Aacengloii. 

Declination 
South. 

Right 
Ascension. 

Declination 
S<nah. 

Rigbt 
Aflceniiion. 

Declination 
North. 

Right 
Aflceoidon. 

Declination 
North. 

h      m 

18  14 

0       t 

2  55 

h      m 

18  28 

0 

8 

19 

h      m 

18  32 

38  39 

h      m 

18  45 

0 

33 

12 

I 

Jan.     1.0 

29.81  +.14 

44.2  +1.4 

R 

2.55  +.13 

54.7  +1.0 

8 

28.06  +.09 

53.2  -8.9 

12.56  +.08 

48.4  +3U> 

10.9 

29.97 

.18 

45.6    1.4 

2.70 

.17 

55.7 

1.0 

28.17    .14 

50.0 

3.9 

12.66 

.19 

45.4 

3.0 

20.9 

30.16 

.90 

46.9    1.3 

2.89 

.90 

56.6 

0.9 

28.34    .18 

46.9 

3.0 

12.81 

.17 

42.5 

9.8 

30.9 

30.38 

.S3 

48.2    1.9 

3.10 

.93 

57.6 

0.9 

28.54    .93 

44.0 

9.7 

12.99 

.91 

39.7 

9.6 

Feb.    9.9 

30.63 

.95 

49.3    1.0 

3.34 

.95 

58.4 

0.7 

28.79    .96 

41.4 

9.4 

13.22 

.94 

37.3 

9.3 

19.8 

30.89 

.27 

50.2    0.8 

3.60 

sn 

59.0 

0.6 

29.06    .99 

39.3 

1.9 

13.47 

M 

35.2 

1.9 

Mar.    1.8 

31.16 

.98 

50.8    0.5 

3.87 

.98 

59.5 

0.4 

29.36    .31 

37.6 

1.4 

13.75 

.99 

33.6 

1.4 

11.8 

31.44 

.98 

51.2  +0.3 

4.15 

.99 

59.7  -H).9 

29.68    .39 

36.5 

0.8 

14.04 

.30 

32.5 

0.8 

21.8 

31.73 

.99 

51.4    0.0 

4.44 

.99 

59.8  -0.1 

30.01    .33 

36.0  -0.9 

14.35 

.31 

31.9  -0.3 

31.7 

32.01 

.96 

51.2  -0.3 

4.73 

.99 

59.6 

0.3 

30.34    .33 

36.1  •K».4 

14.67 

.39 

31.9  +0.3 

Apr.  10.7 

32.29 

.98 

50.8    0.5 

5.02 

.99 

59.2 

0.5 

30.67    .33 

36.8 

1.0 

14.98 

.31 

32.5 

0.8 

20.7 

32.57 

.97 

50.2    0.8 

5.31 

.98 

58.6 

0.7 

30.99    .31 

38.1 

1.5 

15.29 

.30 

33.6 

1.3 

30.6 

32.83 

.96 

49.3    0.9 

5.58 

.97 

57.9 

0.8 

31.30    .99 

39.8 

1.9 

15.50 

.99 

35.2 

1.8 

May  10.6 

33.08 

.94 

48.3    1.1 

5.84 

.95 

57.0 

0.9 

31.58    .97 

41.9 

9.3 

15.87 

.97 

37.2 

9.9 

20.6 

33.30 

.91 

47.2    1.9 

6.08 

.93 

56.1 

1.0 

31.83    .94 

44.4 

'9.6 

16.12 

JM 

39.5 

9.5 

30.6 

33.51 

.19 

46.0    1.9 

6.30 

.90 

55.1 

1.0 

32.05    .90 

47.2 

9.8 

16.35 

.91 

42.1 

9.7 

June    9.5 

33.68 

.16 

44.8    1.9 

6.49 

.17 

54.1 

1.0 

32.23    .16 

50.1 

3.0 

16.54 

.17 

44.9 

9.8 

19.5 

33.82 

.19 

43.7    1.9 

6.65 

.14 

53.2 

0.9 

32.36    .11 

53.1 

3.0 

16.69 

.13 

47.7 

9.8 

29.5 

33.92 

.08 

42.5    1.1 

6.77 

.10 

52.3 

0.8 

32.45    .06 

56.1 

3.0 

16.79 

.08 

50.6 

9.8 

July    9.5 

33.98  +.04 

41.5    1.0 

6.84 

.06 

51.5 

0.7 

32.48 +.01 

59.0 

9.8 

16.85  +.03 

53.4 

9.7 

19.4 

34.00 

.00 

40.6    0.9 

6.88  +.09 

50.9 

0.6 

32.47  -.04 

61.8 

9.7 

16.85- 

-.09 

56.0 

9,6 

29.4 

33.98  - 

-.04 

39.8    0.7 

6.88- 

-.03 

50.3 

0.5 

32.40    .09 

64.4 

9.4 

16.82 

.06 

58.5 

9.3 

Aug.   8.4 

33.92 

.08 

39.1    0.6 

6.83 

.07 

49.9 

0.4 

32.29    .13 

66.6 

9.1 

16.73 

.11 

60.7 

9.1 

18.3 

33.82 

.11 

38.6    0.4 

6.74 

.10 

49.6 

0.3 

32.13    .18 

68.6 

1.8 

16.60 

.16 

62.6 

1.7 

28.3 

33.69 

.14 

38.3    0.3 

6.62 

.13 

49.4 

0.9 

31.94    .91 

70.1 

1.4 

16.44 

.18 

64.1 

1.4 

Sept.  7.3 

33.54 

.16 

38.1  -0.9 

6.48 

.16 

49.3 

-0.1 

31.71     .94 

71.3 

1.0 

16.24 

.91 

65.3 

1.0 

17.3 

33.37 

.18 

38.0    0.0 

6.31 

.17 

49.3  -H).l 

31.47    .95 

72.0 

0.5 

16.02 

SQ 

66.1 

0.6 

27.2 

33.19 

.18 

38.1  +0.9 

6.13 

.18 

49.4 

0.9 

31.21    .96 

72.3  +0.1 

15.78 

.94 

66.5 

+0.9 

Oct.     7.2 

33.01 

.17 

38.3    0.3 

5.95 

.17 

49.6 

0.9 

30.94    .96 

72.2 

-0.4 

15.54 

.94 

66.4 

-OJ 

17.2 

32.84 

.16 

38.7    0.4 

5.78 

.16 

49.9 

0.3 

30.69    .95 

71.5 

0.9 

15.31 

.93 

65.9 

0.7 

27.2 

32.69 

.13 

39.2    0.6 

5.03 

.14 

50.2 

0.4 

30.45    .99 

70.4 

1.3 

15.09 

.90 

65.0 

\S 

Nov.   6.1 

32.58 

.10 

39.9    0.8 

5.5  L 

.10 

50.7 

0.5 

30.24    .19 

68.9 

1.8 

14.90 

.18 

63.6 

1.6 

16.1 

32.50 

.06 

40.7    0.9 

5.43 

.07 

51.3 

0.6 

30.08    .15 

66.9 

9.9 

14.74 

.14 

61.8 

9.0 

26.1 

32.46  - 

-.08 

41.7    1.0 

5.38- 

-.09 

52.0 

0.7 

29.95    .10 

64.5 

9.5 

14.62 

.10 

59.7 

9.3 

Dec.    6.0 

32.46  +.03 

42.8     1.9 

5.38  +.09 

52.8 

0.8 

29.88  -.05 

61 .8 

9.8 

14.55- 

-.05 

57.2 

9.6 

16.0 

32.51 

.07 

44.0    1.3 

5.42 

.07 

53.6 

o.d 

29.85    .00 

58.8 

3.1 

14.52 

.00 

54.5 

9.8 

26.0 

32.61 

.19 

45.3    1.3 

5.51 

.11 

54.6 

1.0 

29.88  +.06 

55.7 

3.9 

14.55  +.05 

51.5 

3.0 

aj.o 

32.75  +.16 

4C.7  +1.4 

5.64  +.15 

55.6  +1.0 

29.97 +.11 

52.5 

-3.9 

14.62 +.10 

48.5 

-AO 
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a  Sagittarii. 

*50  Draconis. 

C  AquilfB. 

di 

3agittarii. 

Ill 

Right 
Anoeiulon. 

DeelinaUon 
South. 

Right 
Atoeimioii. 

Deellnatton 

Ifortk. 

Right 
Awenaton. 

Decllnatioii 
Ifortk, 

Right 
Aiceiuion. 

Declination 
South, 

h      m 
18  47 

26  27 

h      m 

18  50 

o 

75 

16 

h      m 

18  59 

o         / 

13  40 

h 

19 

m 

9 

O            1 

19  10 

Jan.     1.0 

6.12 +.13 

18.2  -0.9 

30.49- 

-.08 

46.5  -3.6 

s 
21.31  +.09 

20'.5  -3.1 

g 
55.94  +.10 

57.6  +0.3 

11.0 

6.27 

.17 

18.0    0.9 

30.50  +.09| 

42.9 

3.6 

21.42 

.13 

18.3 

9.1 

56.06 

.14 

57.8    0.3 

20.9 

6.46 

.31 

17.8    0.9 

30.68 

M 

39.4 

3.5 

21.55 

.16 

16.2 

S.0 

56.21 

.17 

57.9    0.1 

30.9 

6.68 

.94 

17.6    0.9 

31.01 

.41 

36.0 

3.9 

21. ra 

.19 

14.3 

1.8 

56.40 

.91 

58.0  +0.1 

Feb.    9.9 

6.93 

.96 

17.4    0.9 

31.50 

.55 

32.9 

9.9 

21.93 

M 

12.6 

1.6 

56.62 

.93 

58.0    0.0 

19.9 

7.21 

.98 

17.2    0.9 

32.11 

.67 

30.3 

9.4 

22.16 

.94 

11.1 

1.3 

56.86 

.35 

58.0  -0.1 

Mar.    1.6 

7.50 

.30 

17.0    0.3 

32.83 

.76 

28.1 

1.9 

22.40 

.36 

10.0 

0.9 

57.13 

.37 

57.9    0.8 

11.8 

7.81 

.31 

16.7    0.3 

33.63 

.83 

26.5 

1.3 

22.67 

.37 

9.2 

0.5 

57.40 

J» 

57.7    0.3 

21.8 

8.13 

.33 

16.4     0.3 

34.40 

.87 

25.6  -0.6 

22.94 

.38 

8.9  -O.i 

57.70 

.30 

57.3    0.4 

31.6 

8.45 

.33 

16.0     0.4 

35.37 

.88 

25.3  +0.1 

23.23 

.39 

9.0  +0.3 

58.00 

.30 

56.8    0.5 

Apr.  10.7 

8.77 

.39 

15.7    0.4 

36.25 

.86 

25.7 

0.7 

23.52 

.99 

9.5 

0.7 

58.31 

.31 

56.3    0.6 

20.7 

9.10 

.39 

15.3     0.4 

37.09 

.81 

26.7 

1.3 

23.80 

.98 

10.5 

1.1 

58.62 

.31 

55.6    0.7 

30.7 

9.41 

.31 

14.9    0.3 

37.87 

.74 

28.3 

1.8 

24.08 

.37 

11.7 

1.4 

58.92 

.30 

54.9    0.7 

May  10.6 

9.71 

.99 

14.6    0.3 

38.58 

.65 

30.4 

9.3 

24.35 

.96 

13.3 

1.7 

59.22 

.99 

54.2    0.7 

20.6 

10.00 

.37 

14.3    0.9 

39.18 

.54 

33.0 

9.7 

24.60 

.94 

15.1 

1.9 

59.50 

.37 

53.5    0.7 

30.6 

10.26 

.35 

14.1  -0.1 

39.65 

.41 

35.8 

3.0 

24.83 

.31 

17.1 

9.0 

59.76 

.35 

52.8    0.6 

Jane   9.6 

10.49 

.31 

14.0    0.0 

40.00 

.97 

39.0 

3.2 

25.03 

.18 

19.2 

2.1 

60.00 

.89 

52.3    0.6 

19.5 

10.68 

.18 

14.0  •K.i 

40.20  +.13 

42.3 

3.3 

25.20 

.15 

21.3 

9.1 

60.20 

.19 

51.7    0.5 

29.5 

10.84 

.13 

14.2    0.9 

40.26- 

-.02 

45.7 

3.4 

25.33 

.11 

23.4 

3.1 

60.37 

.15 

51.4    0.3 

JuJy    9.5 

10.95 

.09 

14.4    0.3 

40.16 

.17 

49.0 

3.3 

25.42 

.07 

25.4 

3.0 

60.50 

.10 

51.1    0.3 

19.5 

11.0]  +.04 

14.7    0.4 

39.92 

.31 

52.3 

3.9 

25.47  +.03 

27.3 

1.8 

60.58 

.06 

50.9  -0.1 

29.4 

11.03  - 

-.01 

15.1     0.4 

39.55 

.44 

55.3 

9.9 

25.47- 

-.03 

29.1 

1.6 

60.62  +.01 

50.9    0.0 

Aug.   8.4 

11.00 

.05 

15.6    0.5 

39.04 

.57 

58.1 

9.7 

25.43 

.06 

30.6 

1.4 

60.61- 

-.03 

51.0  +0.1 

18.4 

10.92 

.10 

16.1     0.5 

38.41 

.68 

60.6 

9.3 

25.36 

.10 

31.9 

1.3 

60.55 

.07 

51.1      0.9 

28.3 

10.80 

.13 

16.5    0.5 

• 

37.68 

.77 

62.8 

1.9 

25.24 

.13 

33.0 

0.9 

60.46 

.11 

51.4    0.3 

Sept.  7.3 

10.65 

.16 

17:0    0.4 

36.86 

.85 

64.5 

1.5 

25.09 

.16 

33.8 

0.7 

60.33 

.14 

51.7    0.3 

17.3 

10.48 

.18 

17.4    0.4 

35.98 

.91 

65.7 

1.0 

24.92 

.18 

34.3 

0.4 

60.17 

.17 

52.0    0.3 

27.3 

10.29 

.19 

17.7    0.3 

35.05 

.94 

66.4  +0.5 

24.74 

.19 

34.6  +0.1 

60.00 

.18 

52.3    0.3 

Oct.     7.2 

10.09 

.19 

17.9    OJl 

34.10 

.96 

66.7 

0.0 

24.55 

.19 

34.5  -0.9 

59.62 

.18 

52.6    0.3 

17.2 

9.91 

.18 

18.1  +0.1 

33.16 

.93 

66.4  -0.6 

24.36 

.18 

34.1 

0.5 

59.64 

.17 

52.9    0.3 

27.2 

9.73 

.16 

18.1     0.0 

32.24 

.80 

• 

65.5 

1.1 

24.19 

.16 

33,5 

0.8 

59.47 

.16 

53.1    0.9 

Nov.    6.2 

9.59 

.13 

18.1  -0.1 

31.38 

.89 

64.1 

1.7 

24.04 

.14 

32.5 

1.1 

59.32 

.13 

53.3    0.8; 

16.1 

9.49 

.06 

17.9    0.9 

30.59 

.73 

62.2 

3.1 

2:^.91 

.10 

31.3 

1.4 

59.21 

.10 

53.5    0.2 

26.1 

9.42  - 

-.04 

17.7    0J8 

29.91 

.69 

59.8 

8.6 

23.83 

.07 

29.8 

1.6 

59.13 

.06 

53.7    0.2 

Dec.    6.] 

9.41  +.01 

17.5    0.9 

29.35 

.49 

57.0 

3.0 

23.78- 

-.03 

28.1 

1.8 

59.10- 

-.01 

53.9    OJl 

16.0 

9.44 

.06 

17.3    0.9 

28.94 

.34 

53.9 

3.3 

23.78  +.02 

26.2 

3.0 

59.1 1  +.03 

54.0    0.2 

26.0 

9.52 

.10 

17.0    0.9 

28.68 

.18 

50.4 

3.5 

23.81 

.06 

24.1 

2.1 

59.16 

.07 

54.2    0.2 

36.0 

9.65  +.15 

16.8 -0.2 1  28.58- 

-.01 

46.9 

-3.6 

23.89  +.10 

22.0  -2.3 

59.26 +.11 

54.4  +0.2 

40 
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M  Draconis. 

•r 

Dracoois. 

6 

Aquils. 

K 

Aqaile. 

Mean 
Solar 
Dute. 

1 

Rigbt 
AfceoDloo. 

DecIiDation 
North, 

Rigbt 
Atceniion. 

DeeUnation 
North. 

Right 
AseeoBion. 

Declination 
North. 

Right 
AHCoittlon. 

Declination 
Stnah. 

h      m 

19  12 

67  25 

h      m 

19  17 

o 

73 

1 
6 

h      m 

19  18 

o          / 

2  51 

h      m 

19  29 

o 

7 

18 

Jail.     1.0 

27.93- 

-.06 

59.1 

-3.6 

59.52  • 

-.14 

H 

48.8 

-3.5 

s 
51.55  +.07 

It 
25.2 

-1.5 

■ 

48.47  +.07 

55 '9  -H).9  1 

11.0 

27.92  +.(K 

55.6 

3.6 

59.45 

.00 

45.3 

3.6 

51.64 

.11 

23.7 

1.5 

48.57 

.11 

56.8 

0.8 

21.0 

28.02 

.15 

52.0 

3.5 

59.52  +.1^ 

41.7 

3.5 

51.77 

.14 

22.3 

1.4 

48.69 

.14 

57.6 

0.8' 

30.9 

28.22 

.95 

48.5 

3.3 

59.74 

.89 

38.2 

3.4 

51.93 

.17 

20.9 

1.3 

48.85 

.17 

58.3 

0.7 

Feb.    9.9 

28.52 

.35 

45.3 

3.0 

60.09 

.41 

35.0 

3.8 

52.12 

sa 

19.7 

1.1 

49.03 

J» 

59.0 

0.5 

19.9 

28.91 

,43 

42.5 

8.6 

60.56 

.53 

32.1 

8.6 

.62.33 

.99 

18.7 

0.9 

49J24 

.99 

59.4 

0.4 

Mar.    1.9 

29.37 

.50 

40.2 

9.1 

61.14 

.69 

29.7 

8.1 

52.57 

.94 

18.0 

0.6 

49.48 

JM 

59.7+0.8 

11.8 

29.90 

.55 

38.4 

1^ 

61.80 

.69 

27.8 

1.6 

52.82 

.96 

17.6  -0.3 

49.73 

M 

59.8-0.1 

21.8 

30.47 

.58 

37.2 

0.8 

62.53 

.74 

26.6 

0.9 

53.09 

.97 

17.5  -H».l 

50.00 

.96 

59.6 

0.3 

81.8 

31.07 

.60 

36.7  -0.3 

63.29 

.77 

25.9  -6.3 

53.37 

.98 

17.7 

0.4 

50.28 

.36 

59.2 

0.5 

Apr.  10.8 

31.67 

.60 

36.9  +0.5 

64.07 

.77 

26.0  -K».4 

53.65 

.99 

18.2 

0.7 

50.57 

.99 

58.6 

6.7 

20.7 

32.27 

.58 

37.6 

1.1 

64.83 

.75 

26.6 

1.0 

53.94 

.99 

19.1 

1.0 

50.86 

SO 

57.7 

0.9 

30.7 

32.83 

.55 

39.0 

1.7 

65.56 

.70 

27.9 

1.6 

54.23 

.98 

20.2 

1.9 

51.16 

SO 

56.7 

1.1 

May  10.7 

33.36 

.50 

41.0 

9.8 

66.23 

.63 

29.8 

8.1 

54.50 

jn 

21.5 

1.4 

51.45 

SR 

55.6 

IJ8 

20.6 

33.82 

.43 

43.4 

8.6 

66.83 

.55 

32.1 

9.5 

54.77 

.96 

23.0 

1.6 

61.72 

sn 

54.4 

1J8! 

30.6 

34.22 

.36 

46.2 

3.0 

67.33 

.45 

34.8 

3.9 

55.01 

.93 

24.6 

1.6 

51.98 

J25 

53.1 

1.3 

June    9.6 

34.54 

.87 

49.3 

3.8 

67.72 

.33 

37.9 

3.8 

55.23 

A\ 

26.3 

1.7 

52.22 

.89 

51.9 

1J8 

19.6 

34.76 

.18 

52.6 

3.4 

68.00 

.31 

41.2 

3.3 

55.43 

.17 

28.0 

1.7 

52.43 

.19 

50.7 

1J8 

29.5 

34.89  +.06 

56.1 

3.4 

68.14  +.08 

44.5 

3.4 

55.58 

.14 

29.6 

1.6 

52.60 

.15 

49.5 

1.1 

July    9.5 

34.92- 

-.08 

59.5 

3.4 

68.16- 

-.05 

48.0 

3.4 

1^.70 

.10 

31.2 

1.5 

52.73 

.11 

48.5 

1.0 

19.5 

34.85 

.13 

62.9 

3.3 

68.05 

.18 

51.4 

3.3 

55.77 

.05 

32.6 

1.3 

52.82 

.07 

47.6 

0.8 

29.5 

34.68 

.81 

66.1 

3.1 

67.81 

.30 

54.6 

3.8 

65.81  +.01 

33.9 

1.9 

52.87  +.03 

46.9 

0.7 

Aug.    8.4 

34.42 

.30 

69.1 

8.9 

67.45 

.49 

57.7 

8.9 

55.79- 

-.03 

35.0 

1.0 

52.88- 

-.09 

46.3 

6.5 

18.4 

34.07 

.38 

71.9 

8.6 

66.98 

.58 

60.5 

8.6 

65.74 

.07 

35.9 

0.8 

52.84 

.06 

45i) 

0.4 

28.4 

33.65 

.46 

74.2 

3.8 

66.41 

.61 

63.0 

8.3 

55.65 

.11 

36.6 

0.6 

52.76 

.10 

45.6 

0.3 

1 

Sept.   7.3 

33.16 

.58 

76.2 

1.7 

65.75 

.69 

65.0 

1.9 

55.53 

.14 

37.1 

0.4 

52.64 

.13 

45.5  -0.1  1 

17.3 

32.62 

.56 

77.7 

1.3 

65.03 

.75 

66.7 

1.4 

65.38 

.10 

37.4  +0.9 1 

52.50 

.15 

45.4 

0.0  1 

27.3 

32.05 

.59 

78.8 

0.8 

64.25 

.79 

67.8 

0.9 

55.21 

.17 

37.6 

0.0 

52.34 

.17 

45.5+0.3:1 

Oct.     7.3 

31,45 

.60 

79.3  -H).3 

63.44 

.81 

68.5  +0.4 

55.03 

.18 

37.5  -Oil 

52.17 

.17 

45.8 

0.3 

17.2 

30.84 

.60 

79.3  -0.3 

62.62 

.81 

68.6-0.8 

54.86 

.17 

37.2 

0.4 

52.00 

.17 

46.1 

0.4 

27.2 

30.25 

.57 

78.7 

0.8 

61.82 

.79 

68.2 

• 

0.7 

54.69 

.16 

3^.7 

0.6 

51.83 

.16 

46.5 

0.4 

Nov.    6.2 

29.69 

.54 

77.6 

1.4 

61.05 

.74 

67.2 

1.3 

54.54 

.13 

36.0 

0.8 

51.69 

.13 

47.0 

0.5 

16.2 

29.18 

.48 

76.0 

1.9 

60.33 

.68 

65.7 

1.8 

54.42 

.10 

35.1 

0.9 

51.56 

.10 

47.5 

0.6  < 

26.1 

28.73 

.41 

73.8 

8.4 

59.69 

.59 

63.6 

3.3 

54.34 

.07 

34.1 

1.1 

51.48 

.07 

48.2 

0.7! 

Dec.    6.1 

28.36 

.33 

71.1 

8.8 

59.15 

.48 

61.1 

8.7 

54.29- 

-.03 

32.9 

1.3 

51.43- 

-.03 

48.9 

0.8 

16.1 

28.08 

.83 

68.1 

3.8 

58.73 

.36 

58.2 

3.1 

54.28  +.01 

31.6 

1.4 

51.41  +.01 

49.7 

0.8 

26.0 

27.90 

.13 

64.8 

3.4 

58.42 

.83 

54.9 

3.4 

54.31 

.05 

30.2 

1.5 

51.44 

.05 

50.6 

0.8* 

36.0 

27.82- 

-.03 

61.3 

-3.6 

58.26- 

-.09 

51.5 

-3.6 

54.39  +.09 

28.7 

-1.5 

51.51  +.09 

51.4-H>.9  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jao.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
Mar.    1.9 

11.9 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.7 

30.6 

June   9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 

Aug.  8.4 
18.4 

28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.3 

27.8 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


y  AquiliB. 


R]gfat 
Aneeuion. 


h      m 

19  39 


59.96  +.05 
60.03  .08 
60.13  .19 
60.27    .15 


Declination 


60.43    .18   43.4    1.4 


60.63 
60.84 
61.08 
61.34 
61.62 

61.90 
62.19 
62.48 
62.76 
63.03 


SX 
sa 
.S5 
.97 

.96 


.99 
.99 
.98 
.96 


o  I 

10  17 


50.3  -1.8 

48.4  1.8 
46.6  1.8 
44.9     1.6 


63.29  .95 

63.52  m 

63.73  .19 

63.90  .15 

64.03  .11 

64.12  .07  57.7 
64.16 +.09  59.4 
64.16 -.09!  61.0 


42.1  1.9 

41.1  0.9 

40.4  0.5 

40.1  -0.1 

40.2  +0.3 

40.6  0.7 

41.5  1.0 

42.7  1.3 
44.1  1.6 
45.9  1.8 

47.8  1.9 
49.8  9.0 
51.8  9.0 
53.8  9.0 
55.8  1.9 


64.12 
64.04 

63.92 
63.77 
63.61 
63.43 
63.25 

63.07 
62.91 


.06 
.10 

.13 
.16 
.17 

.18 
.18 

.17 
.15 


62.3 
63.4 


1.8 
1.6 
1.4 
1.9 
1.0 


64.2     0.7 
64.8    0.5 

65.2  +0.9 

65.3  -o.i 
65.1    0.3 


64.6 
63.9 
62.78    .19;  63.0 


62.68 
62.60 


.09| 
.05 


61.8 
60.4 


0.6 
0.8 
1.1 
1.3 
1.5 


62.57 -.09  58.8  1.7 
62.57 +.09  57.0  1.8 
62.62  +.07,  55.2  -1.8 


a  Aquile. 
(JiUair,) 


Bight 
Awenaion. 


h      m 

19  44 


21.54  +.05 
21.60  .08 
21.71  .19 
21.84  .15 
22.00    .18 


22.19 
22.41 
22.65 
22.91 
23.18 

23.46 
23.75 
24.04 
24.33 
24.60 

24.86 
25.10 
25.31 
25.48 
25.62 


.93 
.95 
J87 

.98 

.99 
.99 
.99 
.98 
.97 

J25 
.99 
.19 
.16 
.19 


25.72  .07 
25.77  +.03 
25.77  -.01 
25.74  .06 
25.66    .09 


25.55 
25.41 
25.25 
25.07 
24.90 

24.72 
24.57 
24.43 
24.33 
24.26 


.13 
.15 
.17 
.18 
.17 

.16 
.15 
.19 
.09 
.05 


24.22  -.09 

24.23  +.09 
24.27  +.06 


DedinatioQ 
North, 


o        t 

8  31 


32.2  -1.7 
30.5  1.7 
28.8  1.6 
27.2  1.5 
25.8    1.3 

24.5  1.1 

23.6  0.8 

23.0  0.4 
22.8  -0.1 

22.8  +0.3 

23.4  0.7 

24.2  1.0 
25.4  1.3 

26.9  1.6 

28.6  1.8 

30.4  1.9 

32.4  9.0 

34.4  9.0 

36.3  9.0 
38.3  1.9 

40.1  1.7 

41.7  1.6 

43.2  1.4 

44.5  1.9 

45.5  0.9 

46.3  0.7 
46.9    0.4 

47.2  +0.9 

47.3  0.0 
47.1  -0.3 

46.7  0.5 

46.0  0.8 

45.1  1.0 
44.0  1.9 
42.7  1.4 

41.2  1.6 

39.6  1.7 
37.9  -1.7 


*e  Draconifl. 


Right 
Aicentflon. 


h      m 

19  48 


32.99  -.18 
32.87  -.06 
32.86  +.05 
32.98  .17 
33.21    M 


33.54 
33.98 
34.50 
35.08 
35.72 

36.38 
37.04 
37.70 
38.32 
38.89 


.39 
.48 
.55 
.61 
.65 


.64 
.60 
.53 


39.39  .46 
39.81  .37 
40.13  .98 
40.36    .17 

40.47  +.06 

40.48  -.05 
40.38  .16 
40.17  .96 
39.85  .36 
39.45    .45 


38.96 
38.40 
37.79 
37.14 
36.47 

35.80 
35.15 
34.53 
33.97 
33.48 


.S3 
.58 
.63 
.66 
.67 


.64 
.59 
.53 
.45 


33.07  .36 
32.76  .95 
32.57  -.13 


Declination 
NartJL 


ft  AquiliB. 


Right 
Aaceniion. 


m 


69  55       19  48 


II 


71.7  -3.3 
68.2     3.5 

64.7  3.5 

61.2  3.4 
57.9    3.9 

54.8  9.9 
52.1     9.4 

50.0  1.9 
48.4  1.3 
47.4  -0.7 

47.1  0.0 

47.4  +0.6 

48.3  1.3 

49.9  1.8 
51.9    9.3 

54.5  9.7 

57.3  3.0 

60.5  3.3 
63.9    3.4 

67.4  3.5 

70.9  3.5 

74.3  3.4 

77.6  3.9 
80.6  9.9 

83.4  9.6 

85.9  9.9 
87.9    1.8 

89.5  1.3 

90.6  0.8 
91.1  +0.3 

91.1  -0.3 

90.6  0.8 
89.5  1.4 
87.8    1.9 

85.7  9.4 

83.0  9.8 
80.0  3J2 
76.7  -3.4 


50.74  +.04 
50.80  .06 
50.90  .11 
51.03  .15 
51.19    .17 


Declination 
Iforth, 


51.38 
51.59 
51.82 
52.08 
52.35 

52.63 
52.92 
53.21 
53.49 
53.77 

54.03 
54.27 
54.49 
54.67 
54.81 


SO 

JH 
.96 
.97 

.98 
.99 

.98 
.97 

jas 

.33 
.90 
.16 
.19 


54.91     .08 

54.96  +.03 

54.97  -.01 
54.94  .05 
54.87    .09 

54.76  .19 

54.63  .15 

54.47  .17 

54.30  .17 

54.12  .17 


53.95 
53.80 
53.66 
53.56 
53.49 


.16 
.15 
.19 
.09 
.05 


o        / 

6    4 


57.3  -1.6 

55.7  1.6 

54.1  1.5 
52.7  1.4 

51.3  1.9 

50.2  1.0 

49.4  0.7 
48.9  -0.4 

48.7  0.0 

48.8  +0.3 

49.3  0.7 

50.2  1.0 

51.3  1.3 

52.7  1.5 

54.3  1.7 

56.1  1.8 

57.9  1.9 

59.8  1.9 
61.6  1.8 

63.4  1.7 

65.1  1.6 

66.6  1.4 

67.9  1.9 

69.1  1.0 
70.0  0.8 

70.7  0.6 

71.2  0.4 
71.4  +0.1 
71.4  -0.1 
71.2  0.3 

70.8  0J> 

70.2  0.8 

69.3  1.0 
68.2  IS 
67.0  1.3 


53.45 -.09  65.6  1.5 
53.45 +.09  64.1  1.5 
53.49  +.06   62.5  -l.O 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

T 

Aquilse. 

a'  Capricorni. 

** 

c  Cephei. 

a 

Pavonis. 

Mean 
Solar 
Date. 

lUsbt 
AioensloD. 

Declination 
North: 

Right 
Aiiceniiion. 

Declination 
South, 

Right 
Aiiceniiion. 

Declination 
Ifortk. 

Right 
Anoonidon. 

Declination 
South. 

h      m 

19  57 

o 

6 

54 

h      m 

20  10 

O           1 

12  56 

h 

20 

m 

13 

o 

77 

18 

h      m 

20  15 

o          / 

57     8 

Jan.     1.0 

s 
42.58  +.03 

40.1 

-1.6 

s 
44.96  +.04 

54.5 

+0.4 

10.91 

-.45 

66.3  -8.1 

12.62  +.09 

68.6  -9.1 

11.0 

42.63 

.07 

38.5 

1.6 

45.01 

.07 

54.9 

0.4 

10.55 

.27 

63.1 

3.3 

12.68 

.09 

66.4     9S 

81.0 

42.72 

.10 

37.0 

1.5 

45.10 

.10 

55.3 

0.3 

10.38 

-.08 

59.7 

3.4 

12.80 

.16 

64.1     2.3 

31.0 

42.84 

.14 

35.5 

1.4 

45.22 

.14 

55.5 

0.9 

10.39  +.11 

56.2 

3.4 

12.99 

ja 

61.8    2.4 

Feb.    9.9 

42.99 

.17 

34.1 

1.2 

45.38 

.17 

55.7  +0.1 

10.59 

.99 

52.8 

3.3 

13.24 

SB 

59.4     2.3 

19.9 

43.17 

.19 

33.0 

1.0 

45.56 

SO 

55.7  H».i 

10.98 

.47 

49.6 

3.0 

13.54 

.33 

57.2    2J2 

Mar.   1.9 

43.37 

.99 

32.2 

0.7 

45.77 

.99 

55.6 

0.9 

11.53 

.63 

46.7 

2.7 

13.89 

.37 

55.0    2.1 

11.9 

43.60 

.94 

31.6  -0.4 

46.00 

.94 

55.3 

0.4 

12.23 

.76 

44.3 

2.9 

14.29 

.42 

53.0     1.9 

21.8 

43.85 

.96 

31.4 

0.0 

46.25 

.96 

54.8 

0.6 

13.06 

.87 

42.3 

1.6 

14.72 

.45 

51.1      1.7 

31.8 

44.12 

.97 

31.5  +0.3 

46.52 

.98 

54.1 

0.8 

13.97 

.95 

41.0 

1.0 

15.19 

.48 

49.5     1.5 

Apr.  10.8 

44.39 

.98 

32.0 

0.7 

46.81 

.99 

53.2 

0.9 

14.95 

.99 

40.3  -0.4 

15.67 

.50 

48.1     1.2 

30.7 

44.68 

.99 

32.9 

1.0 

47.11 

.30 

52.2 

1.1 

15.95  1.00 

40.2  +OJI 

16.18 

J>1 

47.1     0.9 

30.7 

44.97 

.90 

34.0 

1.3 

47.41 

.30 

51.1 

1.9 

16.94 

.96 

40.7 

0.9 

16.69 

.51 

46.3     0.6 

May  10.7 

45.26 

.9H 

35.5 

1.5 

47.71 

.30 

49.9 

1.9 

17.90 

.99 

41.9 

1.4 

17.20 

.51 

45.8  -0.3 

20.7 

45.54 

.97 

37.1 

1.7 

48.01 

.99 

48.7 

1.9 

18.79 

.84 

43.6 

2.0 

17.71 

.49 

45.7  +0.1 

30.6 

45.81 

M 

38.9 

1.8 

48.30 

.98 

47.5 

1.9 

19.58 

.73 

45.8 

2.4 

18.19 

.47 

46.0     0.4 

June    9.6 

46.05 

.93 

40.8 

1.9 

48.57 

.96 

46.3 

1.1 

20.25 

.61 

48.4 

9.8 

18.64 

.43 

46.6     0.8 

19.6 

46.27 

.90 

42.7 

1.9 

48.81 

.93 

45.2 

1.0 

20.79 

.46 

51.4 

3.1 

19.05 

.38 

47.5     1.1 

29.6 

46.46 

.17 

44.7 

1.9 

49.03 

.19 

44.2 

0.9 

21.18 

.30 

54.7 

3.3 

19.40 

.39 

48.7     1.4 

July    9.5 

46.61 

.13 

46.5 

1.8 

49.20 

.16 

43.4 

0.8 

21.40  +.14 

58.1 

3.5 

19.69 

.26 

50.3     1.7 

19.5 

46.72 

.06 

48.3 

1.7 

49.34 

.11 

42.7 

0.6 

21.45 

-.03 

61.6 

3.5 

19.91 

.18 

52.0     1.9 

.     29.5 

46.78  +.04 

49.9 

1.5 

49.43 

.07 

42.2 

0.4 

21.34 

.19 

65.0 

3.5 

20.06 

.11 

54.0    2.0 

Aug.   8.4 

46.80 

.00 

51.3 

1.3 

49.47  +.02 

41.8 

0.3 

21.07 

.36 

68.5 

S.3 

20.12  +.03 

56.0    2.1 

18.4 

46.78  - 

-.04 

52.5 

1.1 

49.47  - 

-.09 

41.6 -0.1 1 

20.63 

.51 

71.7 

3.9 

20.11- 

-.05 

58.1    2.1 

28.4 

46.71 

.08 

5.3.5 

0.9 

49.42 

.07 

41.6 

0.0 

20.05 

.65 

74.8 

2.9 

20.02 

.13 

60.2    2.0 

Sept.   7.4 

46.61 

.19 

54.3 

0.7 

49.34 

.10 

41.7  +0.9 

19.33 

.77 

77.5 

2.6 

19.86 

.19 

62.1     1.9 

17.3 

46.48 

.14 

54.8 

0.4 

49.22 

.13 

41.9 

0.3 

18.50 

.88 

79.9 

2.2 

19.64 

.25 

63.9    1.6 

27.3 

46.32 

.16 

55.1  +0.2 

49.08 

.15 

42.2 

0.3 

17.57 

.96 

81.9 

1.8 

19.37 

.99 

65.4     1.3 

Oct.     7.3 

46.15 

.17 

55.2 

0.0 

48.92 

.16 

42.6 

0.4 

16.57 

1.03 

83.4 

1.3 

19.06 

.39 

66.6    1.0 

17.3 

45.98 

.17 

55.1 

-0.3 

48.75 

.17 

43.0 

0.4 

15.52 

1.06 

84.5 

0.8 

18.74 

.33 

67.4    0.6 

27.2 

45.81 

.16 

54.7 

0.5 

48.58 

.16 

43.4 

0.5 

14.45 

1.07 

85.0  +0.9 

18.41 

.38 

67.7  +OJi 

Nov.    6.2 

45.65 

.15 

54.1 

0.7 

48.43 

.15 

43.9 

0.5 

13.38 

1.05 

84.9  -0.4 

18.10 

.30 

67.7  -OJi 

16.2 

45.51 

.19 

53.2 

0.9 

48.29 

.12 

44.4 

0.5 

12.34 

1.01 

84.3 

0.9 

17.81 

J» 

67.2    0,7 

26.1 

45.40 

.09 

52.2 

1.1 

48.18 

.09 

44.8 

0.5 

11.36 

.94 

83.1 

1.5 

17.57 

.21 

66.3    1.1 

Dec.    6.1 

45.33 

.06 

51.0 

1.3 

48.11 

.06 

45.3 

0.5 

10.47 

.83 

81.3 

2.0 

17.39 

.15 

65.1     1.4 

16.1 

45.28- 

-.03 

49.6 

1.4 

48.07  - 

-.09 

45.8 

0.5 

9.70 

.70 

79.0 

2.5 

17.27 

.09 

63.5     1.7 

26.1 

45.28  +.01 

48.1 

1.5 

48.06  +.01 

46.3 

0.5 

9.07 

.55 

76.3 

2.9 

17.21  - 

-.02 

61.6    2.0 

36.0 

45.31  +.05 

46.5 

-1.6 

48.09  +.05 

46.7 +0.4 1 

8.60- 

-.38 

73.3 

-3Ji 

17.23  +.06 

59.5-2.2 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

n  Capr 

icorni. 

e  Delphini. 

*Groombridge  3241. 

a  Cygni. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Decliuatlon 
}forth. 

h      m 

20  19 

O           1 

18  38 

h      m 

20  26 

O           1 

10  51 

h      m 

20  90 

o 

72 

5 

h      m 

20  36 

44   48 

Jan.     1.1 

s 
47.07  +.03 

20.2  +0.1 

s 

55.42 

.00 

38.3 

-1.7 

29.95- 

-.33 

27.6  -3.0 

56.16- 

-.08 

// 
57.1 

-9.8 

11.0 

47.12 

.07 

20.2 

0.0 

55.44  +.04 

36.6 

1.7 

29.68 

.31 

24.4 

3.3 

56.11- 

-.03 

54.2 

3.0 

21.0 

47.20 

.10 

20.2  -0.1 

55.50 

.07 

35.9 

1.7 

29.54- 

-.08 

21.0 

3.4 

56.10  +.09 

51.2 

3.1 

31.0 

47.32 

.13 

20.1 

0.3 

55.58 

.10 

33.3 

1.6 

29.52  +.05 

17.6 

3.5 

56.15 

.07 

48.1 

3.0 

Feb.  10.0 

47.46 

.16 

19.9 

0.4 

55.70 

.14 

31.8 

1.4 

29.64 

.18 

14.1 

3.3 

56.25 

.13 

45.1 

9.0 

19.9 

47.64 

.19 

19.5 

0.5 

55.85 

.17 

30.5 

1.3 

29.88 

.31 

10.9 

3.1 

56.39 

.17 

42.3 

9.6 

Mar.    1.9 

47.85 

.39 

19.1 

0.7 

56.03 

.19 

29.4 

0.9 

30.25 

.43 

7.9 

8.8 

56.59 

.S3 

39.9 

9.3 

11.9 

48.08 

.94 

18.5 

0.8 

56.24 

.33 

28.7 

0.6 

30.73 

.53 

5.4 

3.3 

56.83 

.96 

37.8 

1.8 

21.9 

48.34 

.37 

17.7 

0.9 

56.47 

.34 

28.3  -0.3 

31.29 

.61 

3.3 

1.8 

57.10 

.99 

36.2 

1.3 

31.8 

48.61 

ja» 

16.8 

0.9 

56.73 

.36 

28.4  -H).3 

31.94 

.67 

1.8 

1J2 

57.41 

.39 

35.2 

0.7 

Apr.  10.8 

48.90 

.30 

15.8 

1.0 

57.00 

.38 

28.8 

0.6 

32.64 

.71 

0.9  -0.6 

57.75 

.35 

34.8 

-0.9 

20.8 

49.21 

.31 

14.8 

1.1 

57.28 

.39 

29.5 

0.9 

33.36 

.73 

0.7  +0.1 

58.10 

.36 

34.9  -H).4  1 

30.7 

49.52 

.31 

13.6 

1.3 

57.58 

.39 

30.7 

1.3 

34.10 

.73 

1.1 

0.7 

58.47 

.37 

35.7 

1.0 

May  10.7 

49.83 

.31 

12.5 

1.3 

57.87 

.99 

32.1 

1.6 

34.82 

.70 

2.1 

1.3 

58.84 

.36 

36.9 

1.5 

20.7 

50.14 

.31 

11.3 

1.1 

58.16 

S» 

33.8 

1.8 

35.50 

.66 

3.7 

1.9 

59.19 

.35 

38.7 

9.0 

30.7 

50.44 

.39 

10.2 

1.1 

58.44 

.37 

35.7 

3.0 

36.13 

.59 

5.8 

8.3 

59.53 

.39 

40.9 

9.4 

June   9.6 

50.73 

.97 

9.2 

0.9 

58.71 

.85 

37.7 

3.1 

36.68 

.50 

8.4 

3.7 

59.84 

.99 

43.5 

9.7 

19.6 

50.99 

.34 

8.3 

0.8 

58.94 

.33 

39.9 

3.1 

37.13 

.41 

11.3 

3.1 

60.12 

.95 

46.4 

3.0 

29.6 

51.21 

.31 

7.6 

0.6 

59.15 

.19 

42.0 

8.1 

37.49 

.30 

14.5 

3.3 

60.35 

.91 

49.5 

3.9 

July    9.6 

51.40 

.17 

7.1 

0.5 

59.32 

.15 

44.1 

3.1 

37.73 

.18 

18.0 

3.5 

60.53 

.16 

52.7 

3.3 

19.5 

51.55 

.13 

6.7 

0.3 

59.46 

.11 

46.1 

3.0 

37.85  +.06 

21.5 

3.5 

60.66 

.10 

56.0 

3.3 

29.5 

51.66 

.08 

6.5  -0.1 

59.54 

.07 

48.0 

1.8 

37.86- 

-.06 

25.0 

3.5 

60.73  +.04 

59.2 

3.8 

Aug.   8.5 

51.71  +.03 

6.4  +0.1 

59.59  +.09 

49.7 

1.6 

37.74 

.18 

28.5 

3.4 

60.75  - 

-.01 

62.4 

3.1 

18.4 

51.72  - 

-.03 

6.6 

0.3 

59.59  - 

-.03 

'51.2 

1.4 

37.50 

.89 

31.9 

3.3 

60.71 

.07 

65.4 

3.6 

28.4 

51.68 

.06 

6.8 

0.3 

59.55 

.06 

52.5 

1.3 

37.16 

.40 

35.1 

3.0 

60.61 

.19 

68.1 

3.6 

Sept.  7.4 

51.60 

.10 

7.2 

0.4 

59.46 

.10 

53.6 

1 

0.9 

36.71 

.49 

38.0 

3.7 

60.47 

.17 

70.5 

3.3 

17.4 

51.49 

.13 

7.7 

0.5 

59.35 

.13 

54.4 

0.7 

36.18 

.67 

40.5 

3.4 

60.28 

.91 

72.6 

1.9 

27.3 

51.35 

.15 

8.2 

0.5 

59.21 

.15 

54.9 

0.4 

35.57 

.64 

42.7 

3.0 

60.06 

.93 

74.3 

1.5 

Oct.     7.3 

51.19 

.17 

8.7 

0.5 

59.05 

.17 

55.2  -H).3 

34.90 

.69 

44.5 

1.5 

59.81 

.96 

75.6 

1.1 

17.3 

51.02 

.17 

9.2 

0.5 

58.87 

.17 

55.2  -0.1 

34.18 

.78 

45.7 

1.0 

59.55 

.97 

76.4 

0.6 

27.3 

50.85 

.17 

9.7 

0.5 

58.70 

.17 

54.9 

0.4 

33.45 

.74 

46.4  +0.4 

59.28 

.97 

76.8  +0.1 

Nov.   6.2 

50.68 

.15 

10.1 

0.4 

58.54 

.16 

54.4 

0.6 

32.71 

.73 

46.5  -0.3 

59.01 

J» 

76.6  -0.4 

16.2 

50.54 

.13 

10.5 

0.4 

58.39 

.14 

53.7 

0.9 

31.99 

.70 

46.1 

0.7 

58.75 

.95 

76.0 

0.9 

26.2 

50.43 

.10 

10.8 

0.3 

58.27 

.11 

52.7 

1.1 

31.31 

.65 

45.1 

1.3 

58.51 

.99 

74.8 

1.4 

Dec.    6.1 

50.34 

.07 

11.1 

0.3 

58.17 

.06 

51.5 

1.3 

30.68 

.50 

43.5 

1.8 

58.31 

.19 

r3.2 

1.9 

16.1 

50.30- 

-.03 

11.3 

0.3 

58.10 

.05 

50.0 

1.5 

30.13 

.50 

41.4 

3.3 

58.14 

.15 

71.1 

3.3 

26.1 

50.28  +.01 

11.5  +0.1 

58.06- 

-.03 

48.5 

1.6 

29.68 

.40 

38.8 

8.8 

58.01 

.11 

68.6 

8.6 

36.1 1  50.31  +.05 

11.6 

0.0 

58.06  +.01 

46.8 

-1.7 

29.33- 

-.88 

35.8 

-3.1 

57.93  - 

-.06 

65.9  -8.9  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

A* 

Aquarii. 

V 

Cygni. 

*12  Year  Cat.  1879. 

61 

l>  Cygni. 

Ill 

\ 

Right 
Aieeoiion. 

Declination 
South, 

Right 
AicenHion. 

Declination 
^'ortk. 

Right 
Ascension. 

Declination 
North, 

Right 
Aseenpion. 

Declination 
Hotk. 

h      m 

20  45 

9  28 

h      m 

20  52 

40  39 

h      m 

20  53 

o 

80 

3 

h 

21 

m 

0 

o 

38 

1 

6 

Jan.     1.1 

33.19 

.00 

23.2  +0.6 

15.67  • 

-.08 

58.9  -9.6 

B 

22.39  -.78 

46.3  -3.7 

59.62- 

-.07 

31.4 

-9.3 

11.1 

33.21  +.04 

23.8 

0.5 

15.62  - 

-.04 

56.2 

9.8 

21.71     .57 

43.4 

3.0 

59.57  - 

-.03 

28.9 

9.6 

21.0 

33.26 

.07 

24.3 

0.4 

15.60  +.01 

53.4 

9.9 

21.25    .35 

40.2 

3.3 

59.56  +.01 

26.2 

9.7 

31.0 

33.35 

.10 

24.7 

0.3 

15.64 

.06 

50.5 

9.9 

21.02 -.11 

36.9 

3.4 

59.60 

.06 

23.5 

9.7 

Feb.  lO.O 

33.46 

.13 

24.9  +0.9 

15.72 

.10 

47.7 

9.7 

21.03  +.13 

33.4 

3.4 

59.68 

.10 

20.9 

8.6 

20.0 

33.61 

.16 

25.0 

0.0 

15.84 

.15 

45.0 

9.5 

21.29    .38 

30.1 

3.9 

59.80 

.15 

18.4 

9.3 

Mar.    1.9 

33.78 

.19 

25.0  -0.9 

16.01 

.19 

42.6 

9.9 

21.77    .59 

27.0 

3.0 

59.97 

.19 

16.2 

9.0 

11.9 

33.98 

.31 

24.7 

0.4 

16.22 

.93 

40,7 

1.8 

22.47    .79 

24.2 

9.6 

60.17 

JO 

14.4 

1.6 

21.9 

:w.2i 

.94 

24.2 

0.6 

16.47 

SfT 

39.1 

1.3 

23.36    .06 

21.9 

9.1 

60.42 

.96 

13.0 

1.9 

31.8 

34.46 

.96 

23.5 

0.8 

16.76 

.30 

38.] 

0.7 

24.39  1.09 

20.0 

1.5 

60.70 

sa 

12.0 

0.6 

Apr.  10.8 

34.72 

J» 

22.6 

1.0 

17.07 

.39 

37.6  -OS 

25.54  1.19 

18.8 

1.0 

61.01 

.39 

11.7  -0.1 

20.8 

35.01 

.90 

21.5 

1.9 

17.41 

.34 

37.7  +4>.4 

26.76  1.94 

18.1 

-0.3 

61.34 

.34 

11.8  +«.5 

30.8 

35.31 

.30 

20.2 

1.3 

17.75 

.35 

38.4 

0.9 

28.02  1.95 

18.1  -M>.3 

61.68 

.35 

12.6 

1.0 

May  10.7 

35.61 

.30 

18.8 

1.4 

18.10 

.35 

39.6 

1.4 

29.26  1.91 

18.7 

0.9 

62.03 

.35 

13.8 

1.5 

20.7 

35.91 

.30 

17.4 

1.5 

18.44 

.34 

41.3 

1.9 

30.45  1.14 

19.9 

1.5 

62.38 

.34 

15.5 

1.9 

30.7 

36.21 

.99 

15.9 

1.5 

18.78 

.39 

43.4 

9.3 

31.55  1.04 

21.7 

9.0 

62.72 

.33 

17.7 

9.3 

June    9.7 

36.49 

.97 

14.5 

1.4 

19.09 

.30 

45.8 

9.6 

32.52    .90 

23.9 

9.4 

63.04 

.31 

20.2 

9.6 

19.6 

36.76 

.95 
.99 

13.1 

1.3 

19.37 

.96 

48.6 

9.9 

33.35    .74 

26.6 

9.8 

63.33 

jn 

23.0 

9.9 

29.6 

36.99 

11.8 

1.9 

19.61 

.99 

51.6 

3.0 

34.00    .56 

29.6 

3.1 

63.59 

.94 

26.0 

3.1 

July    9.6 

37.19 

.18 

10.6 

1.1 

19.81 

.17 

54.7 

3.9 

34.47    .37 

32.8 

3.4 

63.80 

.19 

29.1 

3Ji 

19.5 

37.36 

.14 

9.6 

0.9 

19.96 

.19 

57.9 

3.9 

34.74  +.16 

36.3 

3.5 

63.97 

.14 

32.3 

3.9 

29.5 

37.48 

.10 

8.8 

0.7 

20.05 

.07 

61.0 

3.1 

34.80  -.05 

39.8 

3.5 

64.09 

.09 

35.4 

3.1 

Aug.   8.5 

37.55 

.05 

8.2 

0.5 

20.09  +.09 

64.1 

3.0 

34.64    .95 

43.3 

3.5 

64.15 +.04 

38.5 

3.0 

18.5 

37.58  +.01 

7.8 

0.3 

20.08- 

-.04 

67.0 

9.8 

34.29    .45 

46.8 

3.4 

64.17- 

-.01 

41.5 

9.8 

28.4 

37,56- 

-.04 

7.5  -0.9 

20.02 

.09 

69.7 

9.6 

33.74    .64 

50.2 

3.3 

64.13 

.06 

44.2 

9.6 

Sept.   7.4 

37.51 

.07 

7.5 

0.0 

19.91 

.13 

72.1 

9.3 

33.01    .81 

53.3 

3.0 

64.04 

.11 

46.7 

9.3 

17.4 

37.42 

.11 

7.5  +0.1 

19.75 

.17 

74.2 

1.9 

32.12    .97 

56.2 

9.7 

63.92 

.14 

48.8 

9.0 

27.4 

37.29 

.13 

7.8 

0.3 

19.57 

.90 

75.9 

1.5 

31.08  1.10 

58.8 

9.3 

63.76 

.18 

50.6 

1.6 

Oct.     7.3 

37.15 

.15 

8.1 

0.4 

19.35 

.99 

77.2 

1.1 

29.92  1.90 

60.9 

1.9 

63.57 

.90 

52.0 

1.9 

17.3 

37.00 

.16 

8.5 

0.4 

19.12 

.94 

78.2 

0.7 

28.67  1.99 

62.6 

1.4 

63.36 

.91 

53.0 

0.6 

27.3 

36.83 

.16 

9.0 

0.5 

18.87 

.95 

78.6  +0.9 

27.34  1.34 

63.7 

0.9 

63.14 

JB 

53.6+0.3 

Not.    6.2 

36.68 

.15 

9.5 

0.5 

18.63 

.94 

78.5  -0.3 

25.99  1.35 

64.3  +0.3 

62.92 

JB 

53.7  -0.1 

16.2 

36.54 

.13 

10.0 

0.6 

18.40 

.99 

78.0 

0.8 

24.64  1.33 

64.4  H>.9 

62.71 

.90 

53.3 

0.6 

26.2 

36.42 

.11 

10.6 

0.6 

18.18 

.90 

77.0 

1.9 

23.32  1JS8 

63.8 

0.8 

62.51 

.18 

52.5 

i.i 

Dec.    6.2 

36.32 

.08 

11.2 

0.6 

17.99 

.18 

75.6 

1.7 

22.08  1.19 

62.7 

1.4 

62.34 

.16 

51.2 

1.5 

16.1 

36.26 

.05 

11.8 

0.6 

17.83 

.14 

73.7 

9.1 

20.95  1.06 

61.0 

1.9 

62.20 

.13 

49.5 

1.9 

26.1 

36.22- 

-.09 

12.4 

0.6 

17.71 

.10 

71.4 

9.4 

19.96    .89 

58.8 

9.4 

62.08 

.09 

47.5 

9.9 

36.1 

36.22  +.01 

13.0  +0.6 

17.62  - 

-.06 

68.9  -9.7 

19.15  -.68 

56.2  -9.8 

62.01- 

-.05 

45.1 

-9.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Cygni. 

a 

Cephei. 

1 

i  Pegaai. 

P  Aquarii. 

Mean 
8olar 
Date. 

Riffbt 
Aaoenaion. 

DcclinatioD 
NortM. 

Right 
Age«iuion. 

Declinfttion 
NorUk, 

Right 
Aieeniiion. 

Declination 
North. 

Right 
Aaeeniiion. 

Declination 
South. 

h 

21 

m 

7 

o         / 

29  41 

h      m 

21  15 

o 

62 

i 

1 

h 

21  : 

m 

16 

o 

19 

14 

h      m 

21  24 

0 

6 

1 
8 

Jan.     1.1 

s 
20.07- 

-.06 

33"2  -9.9 

25.20 

~J& 

62.9  -3.6 

1 

0.18 

-.05 

48.8 

-1.8 

37.90- 

-.03 

47.4 

-H).7 

11.1 

20.03- 

-.03 

30.9 

9.3 

24.99 

.18 

60.1 

9.9 

0.15 

-.OQ 

47.0 

1.9 

37.89 

.00 

48.0 

0.6 

21.1 

20.02 +.01 

28.5 

9.4 

24.85 

.10 

57.0 

3.9 

0.15 +.08 

45.1 

1.9 

37.90  +.03 

48.6 

0.6 

31.0 

20.05 

.05 

26.1 

9.4 

24.78- 

-.09 

53.8 

3.3 

0.18 

.05 

43.1 

1.9 

37.94 

.05 

49.1 

0.4 

Feb.  10.0 

20.12 

.09 

23.7 

9.3 

24.80  +.06 

50.5 

3.3 

0.25 

.08 

41.3 

1.6 

38.01 

.09 

49.5 

0.3 

20.0 

20.22 

.13 

21.5 

9.1 

24.90 

.14 

47.2 

3.J 

0.35 

.19 

39.6 

1.6 

38.12 

.19 

49.7 

+0.1 

Mar.    1.9 

20.37 

.16 

19.5 

1.8 

25.08 

.99 

44.2 

9.9 

0.48 

.15 

38.1 

1.3 

38.25 

.15 

49.7 

-0,1 

11.9 

20.55 

.90 

17.9 

1.4 

25.34 

.90 

41.5 

9.5 

0.65 

.18 

37.0 

1.0 

38.41 

.18 

49.5 

0.3 

21.9 

20.76 

.S3 

16.7 

1.0 

25.66 

.35 

39.2 

9.0 

0.85 

.91 

36.2 

0.6 

38.61 

.91 

49.1 

0.6 

31.9 

21.01 

JB6 

15.9  -0.6 

26.05 

.41 

37.4 

1.5 

1.08 

.94 

35.8  -0.9 

38.83 

J33 

48.4 

0.8 

Apr.  10.8 

21.28 

J» 

16.7 

0.0 

26.50 

.46 

36.2 

0.9 

1.33 

.97 

35.9  -H).3 

39.07 

M 

47.5 

1.0 

20.8 

21.58 

.30 

15.9 +0.5 1 

26.98 

.49 

35.6  -0.3 

1.51 

J» 

36.3 

0.7 

39.34 

.98 

46.4 

1.9 

30.8 

21.89 

jaa 

16.6 

1.0 

27.48 

.61 

35.7  +0.3 

1.90 

.30 

37.2 

1.1 

39.62 

ja» 

45.0 

1.4 

May  10.8 

22.21 

.39 

17.8 

1.4 

27.99 

.61 

36.3 

0.9 

2.20 

.31 

38.5 

1.6 

39.92 

.30 

43.5 

1.6 

20.7 

22.53 

.39 

19.5 

1.8 

28.50 

.60 

37.6 

1.5 

2.51 

.31 

40.2 

1.8 

40.23 

.30 

41.gr 

1.6 

30.7 

22.85 

.31 

21.5 

ItJSt 

28.99 

.47 

39.3 

9.0 

2.81 

.30 

42.1 

9.0 

40.53 

.30 

40.2 

1.7 

June    9.7 

23.14 

.90 

23.8 

9.4 

29.44 

.43 

41.6 

9.5 

3.11 

.98 

44.2 

9.3 

40.83 

.90 

38.6 

1.7 

19.6 

23.42 

.96 

26.4 

9.6 

29.85 

.38 

44.3 

9.9 

3.38 

.96 

46.6 

9.4 

41.11 

.27 

36.9 

1.6 

29.6 

23.66 

jsa 

29.1 

9.8 

30.20 

.39 

47.3 

3.9 

3.62 

.93 

49.0 

9.6 

41.37 

.94 

35.3 

1.5 

July    9.6 

23.87 

.19 

31.9 

9.8 

30.49 

.95 

50.6 

3.4 

3.84 

.19 

51.5 

9.6 

41.59 

Jki 

33.9 

1.4 

19.6 

24.03 

.14 

34.7 

9.8 

30.70 

.17 

54.0 

3.5 

4.01 

.15 

54.0 

9.4 

41.79 

.17 

32.6 

1.9 

29.5 

24.15 

.09 

37.5 

9,7 

30.83 

.09 

57.6 

3.6 

4.14 

.11 

56.4 

9.3 

41.94 

.13 

31.5 

1.0 

Aug.  8.5 

24.22  +.05 

40.2 

9.6 

30.88  +.01 

61.2 

3.5 

4.23 

.06 

58.6 

9.9 

42.05 

.09 

30.6 

0.8 

18.5 

24.25 

.00 

42.8 

9.4 

30.85- 

-.07 

64.7 

3.4 

4.27  +.09 

60.7 

9.0 

42.12  +.04 

29.9 

0.6 

28.5 

24.22- 

-.05 

45.1 

9.9 

30.74 

.15 

68.0 

3.9 

4.26- 

-.03 

62.6 

1.8 

42.13 

.00 

29.4 

0.4 

Sept.  7.4 

24.15 

.09 

47.2 

1.9 

30.56 

J» 

71.2 

3.0 

4.22 

.07 

64.2 

1.5 

42.11  - 

-.04 

29.1 

-0J8 

17.4 

24.04 

.13 

48.9 

1.6 

30.31 

.98 

74.0 

9.7 

4.13 

.10 

65.6 

1.9 

42.05 

.08 

29.0 

0.0 

27.4 

23.90 

.16 

50.4 

1.3 

30.00 

.33 

76.6 

9.3 

4.02 

.13 

66.6 

0.9 

41.96 

.11 

29.1  -H).9  1 

Oct     7.3 

23.73 

.18 

51.5 

0.0 

29.64 

.38 

78.7 

1.9 

3.88 

.15 

67.4 

0.6 

41.84 

.13 

29.3 

0.3 

17.3 

23.54 

.19 

52.2 

0.5 

29.25 

.41 

80.3 

1.4 

3.72 

.16 

67.9  +0.3 

41.71 

.14 

29.7 

0.4 

27.3 

23.35 

.19 

52.5  -H>.l 

28.83 

.43 

81.5 

0.9 

3.55 

.17 

68.0 

0.0 

41.56 

.15 

30.1 

0.6 

Nov.   6.3 

23.15 

.19 

52.5  -0.3 

28.39 

.43 

82.2  +0.4 

3.38 

.17 

67.8  -0.3 1 

41.41 

.15 

30.6 

0.6 

16.2 

22.97 

.18 

52.0 

0.7 

27.96 

.43 

82.2  -0.9 

3.22 

.16 

67.3 

0.7 

41.27 

.14 

31.2 

0.6 

26.2 

22.79 

.16 

51.1 

1.1 

27.54 

.41 

81.7 

0.8 

3.07 

.14 

66.5 

1.0 

41.14 

.19 

31.9 

0.7 

Dec.    6.2 

22.64 

.14 

49.9 

1.5 

27.14 

.38 

80.6 

1.4 

2.94 

.19 

65.4 

1.9 

41.03 

.10 

32.6 

0.7 

16.2 

22.51 

.11 

48.2 

1.8 

26.78 

.34 

79.0 

1.9 

2.83 

.09 

64.1 

1.6 

40.94 

.07 

33.3 

0.7 

26.1 

22.41 

.08 

46.3 

9.0 

26.47 

.98 

76.9 

9.3 

2.75 

.07 

62.5 

1.7 

40.38 

.05    34.0 

0.7 

361 

22.35- 

-.05 

44.2 -9.3 1 

26.21 

-.99 

74.3 

-9.7 

2.70- 

-.04 

60.7 

-1.8 

40.85- 

-.09    34.7  -H>.7  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•/3  Cephei. 

^Aq. 

iiarii. 

e 

Pegasi. 

•11  Cephei. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 

Right 

Declination 

SOMtk, 

Right 
Ascension. 

Declination 

ymk. 

Right 
Ascension. 

Declination 
JVotk. 

h      m 

21  26 

69  58' 

h      m 

21  30 

a        1 

8  26 

h      m 

21  37 

o 

9 

16 

h      m 

21  39 

70  42 

Jan.     1.1 

8 

55.46- 

-.41 

8l"6  -9J> 

44.80- 

-.04 

27.6  +0.6 

8 

43.57- 

-.05 

33.8 

-1.3 

8 

57.67- 

-.45 

43.7 

1 
-9.3 

11.1 

55.10 

.31 

78.9 

3.8 

44.78  - 

-.01 

28.1 

0.5 

43.53- 

-.09 

32.4 

1.4 

57.27 

.36 

41.2 

9.7 

21.  L 

54.84 

.31 

75.9 

3.1 

44.78  +.02 

28.6 

0.4 

43.52 

.00 

31.0 

1.4 

56.96 

.35 

38.2 

3.0 

31.0 

54.69- 

-.10 

72.7 

3.3 

44.82 

.05 

28.9 

0.3 

43.54  +.03 

29.7 

1.3 

56.76 

.14 

35.1 

3.3 

Feb.  10.0 

54.64  +.01 

69.3 

3.3 

44.89 

.08 

29.2  +0.2 

43.59 

.07 

28.4 

1.9 

56.68- 

-.03 

31.7 

3.3 

20.0 

54.72 

.13 

66.0 

3.3 

44.99 

.11 

29.2 

0.0 

43.67 

.10 

27.3 

1.0 

56.71  +.09 

28.4 

3.3 

Mar.    1.9 

54.90 

.24 

62.8 

3.0 

45.12 

.14 

29.1  -0.8 

43.78 

.13 

26.4 

0.8 

56.87 

.91 

25.2 

3.1 ; 

11.9 

55.20 

.35 

59.9 

3.7 

45.28 

.17 

28.7 

0.5 

43.93 

.16 

25.8 

0.5 

57.15 

.33 

22.2 

9.8 

21.9 

55.61 

.45 

57.4 

8.3 

45.47 

.30 

28.2 

0.7 

44.11 

.19 

25.5  -0.9 

57.53 

.43 

19.6 

9.4 

31.9 

56.10 

.53 

55.4 

1.8 

45.68 

.33 

27.4 

0.9 

44.32 

.93 

25.5  +0.9 

58.01 

.S3 

17.5 

1.9 

Apr.  10.8 

56.66 

.59 

53.9 

1.3 

45.93 

.36 

26.4 

1.1 

44.55 

.35 

25.8 

0.5 

58.57 

.50 

15.8 

1.3 

20.8 

57.28 

.64 

53.0  -0.6 

46.19 

.88 

25.1 

1.3 

44.81 

.37 

26.5 

0.9 

59.20 

.65 

14.8 

0.7, 

30.8 

57.94 

.06 

52.7 

0.0 

46.48 

.39 

23.8 

1.5 

45.09 

.89 

27.6 

1.9 

59.87 

.68 

14.3  -0.1 

I 

May  10.8 

58.61 

.67 

53.1  +0.7 

46.78 

.30 

22.2 

1.6 

45.38 

.30 

28.9 

1.5 

60.56 

.69 

14.5  40.51 

^.7 

59.28 

.66 

54.1 

1.3 

47.08 

.31 

20.6 

1.6 

45.69 

.30 

30.5 

1.7 

61.26 

.68 

15.3 

1.1 

30.7 

59.92 

.63 

55.6 

1.8 

47.39 

.30 

19.0 

1.6 

45.99 

.30 

32.4 

1.9 

61.93 

.65 

16.7 

1.6 

June    9.7 

60.52 

.57 

57.7 

8.3 

47.69 

.39 

17.3 

1.6 

46.28 

.99 

34.4 

9.0 

62.56 

.61 

18.6 

9.1 

19.6 

61.05 

.50 

60.2 

9.7 

47.98 

.88 

15.7 

1.6 

46.56 

.97 

36.5 

9.1 

63.14 

.54 

21.0 

9.6 

29.6 

61.52 

,4a 

63.0 

3.0 

48.24 

.35 

14.2 

1.4 

46.82 

.94 

.38.6 

9.1 

63.64 

.46 

23.8 

3.0 

July    9.6 

61.89 

.33 

66.2 

3.3 

48.47 

.83 

12.8 

1.3 

47.05 

.91 

40.7 

9.1 

64.06 

.37 

26.9 

3.3 

19.6 

62.17 

.S3 

69.7 

3.5 

48.67 

.18 

11.6 

1.1 

47.24 

.18 

42.8 

9.0 

64.38 

.97 

30.3 

3.5, 

29.5 

62.34 

.18 

73.2 

3.6 

48.84 

.14 

10.6 

0.9 

47.40 

.14 

44.7 

1.9 

64.59 

.16 

33.8 

3.6 

Aug.   8.5 

62.41  +.01 

76.9 

3.6 

48.95 

.09 

9.9 

0.7 

47.52 

.09 

46.5 

1.7 

64.70  +.06 

37.5 

3.6; 

18.5 

62.37  - 

-.09 

80.5 

3.6 

49.02 

.05 

9.3 

0.5 

47.58  +.05 

48.1 

1.5 

64.69  - 

-.06 

41.1 

3.6 

28.5 

62.22 

.19 

84.0 

3.4 

49.05  +.01 

8.9 

0.3 

47.61 

.00 

49.5 

1m3 

64.58 

.16 

44.7 

3.5 

Sept.  7.4 

61.98 

.99 

87.3 

3.3 

49.03  - 

-.03 

8.8  -0.1 

47.59- 

-.04 

50.7 

1.1 

64.37 

.96 

48.1 

3.3 

17.4 

61.64 

.38 

90.4 

9.9 

48.98 

.07 

8.8  +0.1 

47.54 

.07 

51.6 

0.8 

64.06 

.36 

51.4 

3.1 

27.4 

61.23 

.45 

93.2 

3.6 

48.89 

.10 

9.0 

0.3 

47.45 

.10 

52.3 

0.6 

63.66 

M 

54.3 

9.8 

Oct.     7.3 

60.74 

.53 

95.6 

iJi 

48.78 

.13 

9.3 

0.4 

47.34 

.19 

52.8 

0.3 

63.19 

.51 

56.9 

9.4 

17.3 

60.19 

.57 

97.6 

1.7 

48.64 

.14 

9.7 

0.5 

47.20 

.14 

53.0  +0.1 

62.65 

.56 

59.0 

IS 

27.3 

59.61 

.60 

99.1 

1.3 

48.50 

.15 

10.2 

0.5 

47.06 

.15 

52.9  -0.9 

62.06 

.61 

60.7 

1.4. 

1 

Nov.    6.3 

58.99 

.62 

100.1 

0.7 

48.35 

.14 

10.8 

0.6 

46.91 

.15 

52.7 

0.4 

61.43 

.63 

61.9 

... 

16.2 

58.37 

.68 

100.4  +0.1 

48.21 

.14 

11.4 

0.6 

46.76 

.14 

52.2 

0.6 

60.80 

.64 

62.5  +0.3 

26.2 

57.75 

.60 

100.2  -0.5 

48.08 

.12 

12.1 

0.6 

46.62 

.13 

51.5 

0.6 

60.16 

.63 

62.4  -0.3 

Dec.    6.2 

57.16 

.57 

99.4 

1.1 

47.97 

.10 

12.7 

0.6 

46.50 

.11 

50.7 

1.0 

59.54 

.60 

61.9 

0.9 

16.2 

56.61 

.53 

98.0 

1.6 

47.88 

.08 

13.3 

0.6 

46.40 

.09 

49.5 

1.1 

58.95 

.56 

60.7 

1.5 

26.1 

56.12 

.45 

96.1 

9.3 

47.81 

.05 

14.0 

0.6 

46.32 

.07 

48.3 

1.3 

5b.43 

.49 

58.9 

»..; 

36.1 

55.71- 

-.37 

93.7  -3.6 

47.78  - 

-.02 

14.5  +0.5 

46.27- 

-.04 

47.0 

-1.3 

57.97  - 

-.41 

56.7 

-2.5 1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Capricorni. 

•79  Draconis. 

a 

Aqnarii. 

i 

X  Gruig. 

Mraa 
Solar 
Datew 

Right 
Afoentdon. 

Declination 
South. 

Right 
Aicennion. 

Declination 
ITortk. 

Right 

AHCAQMlon. 

h      m 

21  59 

DecUni 
Sout 

0 

0 

ilion 
A. 

Right 
Aaeeuidon. 

Declination 
South, 

h      m 

21  46 

0 

14 

9 

h      m 

21  51 

0 

73 

1 
4 

57 

h      m 

21  59 

• 

0        t 

47  35 

Jan.     1.1 

7.35- 

-.05 

66.2  -H>.3 

12.28  - 

-.54 

71.6 

-9.9 

1.71- 

-.06 

20.0  +0.9 

s 
55.32- 

-.11 

49.7 

-1.9 

11.1 

7.32- 

-.oa 

66.4 

0.9 

11.78 

.45 

69.2 

9.6 

1.67 

.03 

20.9 

0.8 

55.24 

.06 

48.3 

1.5 

21.1 

7.32  +.01 

66.6  -K.i 

11.39 

.33 

66.4 

3.0 

1.65- 

-.01 

21.7 

0.8 

55.20- 

-.09 

46.7 

K8 

31.0 

7,34 

.04 

66.6  -0.1 

11.11 

.91 

63.3 

3.9 

1.65 +.09 

22.4 

0.7 

55.20  +.03 

44.7 
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47.65 

.30 

25.2 

1.8 

25.28 

.34 

41.4 

1.3 

29.7 

57.12 

SB 

58.8 

9.2 

64.12 

.49 

32.5 

9.5 

47.95 

.99 

23.4 

1.7 

25.62 

.33 

40.2 

1.0 

July    9.7 

57.39 

.9» 

6L.0 

9.1 

64.59 

.44 

35.2 

9.8 

48.22 

.96 

21.8 

1.5 

25.94 

.30 

39.3 

0.7 

19.6 

57.63 

.99 

63.1 

9.1 

65.00 

.37 

38.2 

3.1 

48.48 

S4 

20.4 

1.3 

26.23 

.97 

38.8  -0.4  1 

29.6 

57.83 

.19 

65.1 

9.0 

65.34 

.30 

41.4 

3.4 

48.70 

.90 

19.1 

1.1 

26.48 

.94 

38.6 

0.0  1 

Aug.   8.6 

58.00 

.14 

67.0 

1.8 

65.59 

.99 

44.9 

3.5 

48.88 

.16 

18.1 

0.9 

26.70 

.19 

38.8  +0.3  1 

18.5 

58.12 

.10 

68.8 

1.6 

65.77 

.13 

48.5 

3.6 

49.02 

.19 

17.4 

0.6 

26.87 

.15 

39.3 

0.6 

28.5 

58.20 

.06 

70.3 

1.4 

65.86  +.05 

52.1 

3.6 

49.12 

.08 

16.9 

0.4 

26.99 

.10 

40.0 

0.9 

Sept.  7.5 

58.24  +.09 

71.7 

1.9 

65.86- 

-.04 

55.7 

3.5 

49.18 +.04 

16.6  -0.1 

27.06  +.05 

41.1 

1.1 

17.5 

58.24- 

-.09 

72.7 

1.0 

65.78 

.19 

59.2 

3.4 

49.19 

.00 

16.6  -H>.i 

27.08 

.00 

42.3 

1.3 

27.4 

58.21 

.05 

73.6 

0.7 

65.63 

.19 

62.5 

3.9 

49.17  - 

-.04 

16.8 

0.3 

27.06- 

-.04 

43.7 

1.4 

Oct.     7.4 

58.14 

.oa 

74.2 

0.5 

65.40 

.96 

65.5 

9.9 

49.12 

.07 

17.1 

0.4 

27.00 

.08 

45.1 

1.5 

17.4 

58.05 

.10 

74.6  +0.3 

65.11 

.39 

68.2 

9.5 

49.04 

.09 

17.6 

0.5 

26.90 

.11 

46.6 

1.4 

27.4 

57.93 

.19 

74.8 

0.0 

64.76 

.37 

70.6 

9.1 

48.93 

.11 

18.2 

0.6 

26.78 

.13 

48.0 

1.4 

Nov.    6.3 

57.81 

.13 

74.7  -0.9 

64.37 

.41 

72.4 

1.6 

48.82 

.19 

18.9 

0.7 

26.64 

.15 

49.3 

1.9 

16.3 

57.68 

.13 

74.4 

0.4 

63.94 

.44 

7;}.8 

1.1 

48.69 

.13 

19.6 

0.7 

26.49 

.15 

50.4 

1.0 

26.3 

57.54 

.19 

73.9 

0.6 

63.50 

.46 

74.6  +0.5 

48.57 

.19 

20.3 

0.7 

26.34 

.15 

51.3 

0.8 

Dec.    6J2 

57.42 

.19 

73.2 

0.8 

63.03 

.46 

74.9  -0.1 

48.44 

.19 

21.1 

0.7 

26.19 

.15 

52.0 

0.5 

16.2 

57.30 

.11 

72.3 

0.9 

62.58 

.45 

74.5 

0.7 

48.33 

.11 

21.8 

0.6 

26.05 

.13 

52.4  -H).9 

26.2 

57.19 

.10 

71.3 

1.1 

62.13 

.43 

73.6 

1.9 

48.23 

.09 

22.4 

0.5 

25.92 

.19 

52.5  -0.1 

36.2 

57.11  - 

-.08 

70Ji 

-1.1 

61.72  • 

-.39 

72.1 

-1.7 1  48.14- 

-.07 

22.9  +0.4 

25.82- 

-.10 

52.3  -0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

oPe 

(Mar 

sasi. 
lab.) 

•cj 

1  Cephei. 

0  Piscium. 

< 

PiBcium. 

Mean 
Solar 
Date. 

\ 

Right 
Ascension. 

Declination 
North. 

Right 
Aiceniilon. 

Declination 
Xfortfi. 

Right 
Ascenaion. 

Declination 
North. 

Right 
A8c«nt<ion. 

Declination 
JVbrfA. 

h      m 

22  58 

14  29 

h 

23  ] 

m 

13 

67  23 

h      m 

23  21 

O           1 

5  39 

h      m 

23  33 

O           / 

4  54 

Jan.     1.2 

13.06- 

-.10 

65.6 

-l.l 

14.73 

-.47 

55.0 

-1.9 

18.29- 

-.10 

31.4  -0.9 

■ 

11.79- 

-.11 

55.6-0.9 

11.2 

12.96 

.09 

64.4 

1.3 

14.28 

.43 

53.5 

1.7 

18.19 

.09 

30.5 

0.9 

11.69 

.10 

54.8 

0.9 

21.1 

12.88 

.07 

63.1 

1.3 

13.87 

.37 

51.5 

9.9 

18.11 

.06 

29.6 

0.9 

11.60 

.06 

53.9 

0.9 

31.1 

12.83 

.04 

61.7 

1.3 

13.53 

.31 

49.2 

9.6 

18.04 

.06 

28.7 

0.9 

11.53 

.06 

53.0 

0.8 

Feb.  10.1 

12.80- 

-.« 

60.4 

1.3 

13.26 

.93 

46.4 

9.9 

17.99- 

-.03 

27.9 

0.8 

11.47 

.04 

52.3 

6.7 

20.1 

12.79  +.01 

59.2 

1.9 

13.08 

.13 

43.4 

3.0 

17.97 

.00 

27.2 

0.6 

11.44- 

-.09 

51.6 

0.6 

Mar.    2.0 

12.82 

.05 

58.1 

1.0 

13.00- 

-.03 

40.3 

3.1 

17.99  +.03 

26.7 

0.5 

11.44 +.09 

51.1 

0.4 

12.0 

12.89 

.06 

57.2 

0.8 

13.01  +.07 

37.3 

3.0 

18.03 

.06 

26.3  -0.9 

11.48 

.05 

50.8  -0.9 

22.0 

12.99 

.19 

56.6 

0.5 

13.14 

.18 

34.3 

9.8 

18.11 

.10 

26.2 

0.0 

11.54 

.09 

50.7  40.1 

Apr.    1.0 

13.13 

.16 

56.2  -0.9 

13.37 

.96 

31.6 

9.5 

18.22 

.14 

26.4  40.3 

11.65 

.19 

51.0 

0.3 

10.9 

13.31 

.10 

56.2  40.9 

13.69 

.37 

29.3 

9.1 

18.38 

.17 

26.8 

0.6 

11.79 

.16 

51.4 

0.6 

20.9 

13.52 

.33 

56.6 

0.5 

14.10 

.45 

27.4 

1.6 

18.57 

.91 

27.6 

0.9 

11.97 

J» 

52J!i 

0.9 

30.9 

13.76 

.96 

57.3 

0.9 

14.59 

.58 

26.0 

1.1 

18.79 

.94 

28.6 

1.9 

12.19 

J93 

53.2 

1.3 

May  10.8 

14.04 

.98 

58.3 

1.9 

15.14 

.67 

25.2  -0.6 1 

19.04 

.97 

29.9 

1.4 

12.44 

.96 

54.5 

1.4 

20.8 

14.32 

.90 

59.7 

1.5 

15.74 

.61 

24.9 

0.0 

19.32 

.99 

31.5 

1.6 

12.71 

M 

56.1 

1.6 

30.8 

14.63 

.31 

61.3 

1.8 

16.35 

.69 

25.2  40.6 

19.62 

.90 

33.2 

1.6 

13.00 

.30 

57.8 

1.9 

June   9.8 

14.95 

.31 

63.2 

9.0 

16.98 

.69 

26.1 

1.9 

19.92 

.31 

35.1 

9.0 

13.31 

.31 

59.7 

1.9 

19.7 

15.26 

.30 

65.3 

9.1 

17.59 

.60 

27.6 

1.7 

20.23 

.31 

37.1 

9.0 

13.62 

.31 

61.7 

S.0 

29.7 

15.55 

.99 

67.4 

9.9 

18.18 

.56 

29.5 

9.9 

20.54 

.30 

39.1 

9.0 

13.93 

.30 

63.7 

S.0 

July    9.7 

15.84 

.97 

69.7 

9.3 

18.72 

.51 

32.9 

9.6 

20.82 

.98 

41.2 

9.0 

14.22 

.98 

65.7 

9.0 

19.7 

16.09 

.94 

71.9 

9.9 

19.20 

.45 

34.6 

9.9 

21.09 

.95 

43.2 

1.9 

14.49 

.96 

67.7 

1.9 

29.6 

16.31 

.90 

74.1 

9.9 

19.62 

.38 

37.7 

3Jt 

21.33 

.99 

45.1 

1.8 

14.74 

JO 

69.5 

1.8 

Aug.   8.6 

16.50 

.17 

76.3 

9.1 

19.96 

.90 

41.1 

3.4 

21.53 

.19 

46.8 

1.6 

14.96 

J90 

71.2 

1.6 

18.6 

16.64 

.13 

78.3 

1.9 

20.21 

.91 

44.6 

3.6 

21.70 

.15 

48.3 

l^ 

15.14 

.16 

72.7 

1.4 

28.5 

16.76 

.08 

80.0 

1.7 

20.38 

.19 

48.2 

3.6 

21.83 

.11 

49.7 

1.9 

15.28 

.19 

74.1 

IJt 

Sept.  7.5 

16.81  +.04 

81.7 

1.5 

20.46  +.04 

51.8 

3.6 

21.92 

.07 

50.8 

1.0 

15.38 

.06 

75.1 

1.0 

17.5 

16.83 

.00 

83.0 

1.3 

20.45- 

-.05 

55.4 

3.5 

21.97 +.03 

51.7 

0.8 

15.44 

.04 

76.0 

0.7 

27.5 

16.82- 

-.03 

84.2 

1.0 

20.36 

.13 

58.9 

3.4 

21.98  - 

-.01 

52.3 

0.5 

15.46  +.01 

76.6 

0.5 

Oct.     7.4 

16.77 

.06 

85.1 

0.8 

20.19 

.91 

62.1 

3.1 

21.96 

.04 

52.8 

0.3 

15.45  - 

-.03 

77.0 

QJ3 

1 

17.4 

16.69 

.09 

85.7 

0.5 

19.94 

.98 

65.1 

9.8 

21.90 

.06 

53.0  +0.1 

15.41 

.05 

77.1  40.1 

27.4 

16.59 

.11 

86.1  +0.3 

19.62 

.35 

67.8 

9.4 

21.83 

.06 

53.0  -0.1 

15.35 

.07 

77.1  -0.1 

Nov.    6.4 

16.48 

.19 

86.3 

0.0 

19.25 

.40 

70.0 

9.0 

21.73 

.10 

52.8 

0.3 

15.26 

.09 

76.9 

0.3 

16.3 

16.36 

.13 

86.2  -0.9 

18.83 

.44 

71.8 

1.5 

21.63 

.11 

52.5 

0.4 

15.16 

.10 

76.5 

0.4 

26.3 

16.23 

.13 

85.8 

0.5 

18.37 

.47 

73.0 

1.0 

21.51 

.19 

52.0 

0.6 

15.05 

.11 

76.0 

0.6 

Dec.    6.3 

16.10 

.13 

85.3 

0.7 

17.89 

.49 

73.7  40,4 

21.39 

.19 

51.4 

0.7 

14.94 

.19 

75.4 

0.7 

16.2 

15.97 

.19 

84.5 

0.9 

17.39 

.49 

73.8  -0.9 

21.28 

.19 

50.7 

0.8 

14.82 

.11 

74.7 

0.8 

26.2 

15.85 

.11 

83.5 

1.0 

16.90 

.48 

73.3 

0.8 

21.16 

.11 

49.9 

0.8 

14.71 

.11 

r3.9 

0.8 

36.2 

15.75  - 

-.10 

82.4- 

-1.9 

16.43 

-.45 

72.2 

-1.3 

21.06- 

-.10 

49.0  -0.9 

14.61  • 

-.10 

r3.0  -0.9 1| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*y  Cephei. 

*Groombriflge  4163. 

a  Piscium. 

1 

Mean 
Solar 
Dat«. 

• 

RIffht 
AiceniloD. 

Declination 
North, 

Rlgbt 
AacenMion. 

Deelinatloa 

North, 

Right 
AiWiwniiion. 

Deellnatlon 
North, 

h     m 

23  33 

O           1 

76  53 

h     m 

23  48 

73  40 

h     m 

23  52 

o         / 

6    8 

Jan.      1.3 

59.83- 

-.89 

79.8  -0,7 

89.18  -.70 

66.9  -0.6 

34.88 

-.18 

13.0  -0.8 

11.8 

58.36 

.83 

78.8    1.3 

88.49    .66 

66.0    1.3 

34,11 

.11 

18.8    0.9 

81.1 

57.56 

.75 

77.8    1.9 

87.85    .61 

64.5    1.7 

34.01 

.10 

1].3    0.8 

31.1 

56.86 

.64 

75.1     8.3 

87.27    .53 

68.6    9.3 

33.98 

.08 

10.5     0.8 

Feb.    10.1 

56.28 

.51 

78.5    9.7 

26.78    .43 

60.1     9.6 

33.85 

.06 

9.7     0.7 

20.1 

55.84 

.35 

69.7    3.0 

26.40    .38 

57.4     9.9 

33.80 

.03 

9.1     0.6 

Mar.     8.0 

55.57- 

-.18 

66.6    3.1 

86.15    .18 

54.4    3.1 

.33.78  • 

-.01 

8.5     0.4 

18.0 

55.47 

.00 

63.4    3Ji 

86.04  -.04 

51.3     3.1 

33.79  +.08 

8.8  -0.9 

88.0 

55.56  +.18 

60.3    3.0 

86.07  +.11 

48.8    3.0 

33.84 

.67 

8.1     0.0 

Apr.     1.0 

55.83 

.35 

57.3    9.8 

86.85    .95 

45.8    9.8 

33.93 

.11 

8.8  •fO.3 

10.9 

56.86 

.51 

54.6    9.5 

86.57    .39 

48.5    8.5 

34.05 

.15 

• 

8.6    0.5 

80.9 

56.86 

.66 

58.3    9.1 

87.08    .51 

40.8    8.1 

34.88 

.18 

9.3    0.8 

30.9 

57.58 

.78 

50.5    1.6 

27.59    .69 

38.3    1.6 

34.48 

.89 

10.3    1.1 

May    10.8 

58.48 

.88 

49.8    1.0 

28.25    .70 

36.9    1.1 

34.65 

J& 

11.5    1.4 

80.8 

59.34 

.95 

48.4  -0.5 

28.99    .77 

36.1  -0.6 

34.98 

.96 

13.0     1.6 

30.8 

60.31 

.98 

48.2  -H).! 

29.79    .81 

35.8    0.0 

35.80 

.99 

14.7    1.8 

June     9.8 

61.30 

.09 

48.7    0.7 

30.61     .88 

36.1  •fO.O 

35.51 

.31 

16.5     1.9 

19.7 

68.89 

.97 

49.6    1.3 

31.43    .81 

37.0    1,1 

35.88 

.31 

18.5    8.0 

89.7 

63.85 

.99 

51.8    1.8 

38.84    .79 

.38,4    1.7 

36.13 

.30 

80.5    8.0 

July      9.7 

64.14 

.85 

53.8    3.9 

33.00    .74 

40.3    8.1 

36.48 

.99 

88.6    8.0 

19.7 

64.95 

.76 

55.7    9.7 

33.71     .67 

48.6    8.6 

36.71 

.87 

84.6    1.9 

89.6 

65.66 

.65 

58.5    3.0 

34.34    M 

45.4    8.9 

36.97 

.94 

86.5    1.8 

Aug.     8.6 

66.86 

.53 

61.7     3.3 

34.88    .40 

48.5    3,8 

37.20 

.91 

88.8    1.7 

18.6 

66.78 

.40 

65.1    3.5 

35.38    .30 

51.8    3.4 

37.39 

.18 

89.8    1.5 

88.5 

67.05 

.96 

68.7    3.7 

35.65    .96 

55.3    3.6 

37,55 

.14 

31.8    1.3 

Sept.     7.5 

67.84  +.ia 

78.5    3.7 

35.87    .16 

59.0    3.7 

37.66 

.10 

38.4    1.0 

17.5 

67.29- 

-.03 

76.8    3.7 

35.98  +.05 

68.7    3.7 

37.75 

.06 

33.3    0.8 

27.5 

67.19 

.17 

79.9    3.6 

35.97  -.07 

66.4    3.6 

37.79  +.03 

34.0    0.6 

Oct.      7.4 

66.95 

.30 

83.5    3.5 

35.84     .18 

69.9    3.5 

37.80- 

-.01 

34.5    0.4 

17.4 

66.58 

.43 

86.6    3.9 

35.61     .99 

73.3    ZJl 

37.78 

.04 

34,7  -H).8 

87.4 

66.08 

.55 

89.9    9.9 

35.87     .38 

76.4     8.9 

37.73 

.06 

34.8    0.0 

Nov.     6.4 

65.47 

.66 

98.6    %Ji 

34.84    .47 

79.8    9.6 

37.66 

.08 

34.7  H).9 

16.3 

64.76 

.75 

94.9    9.0 

34.32    .55 

81.5    9.1 

37.57 

.09 

34.4    0,4 

86.3 

63.97 

.89 

96.7    1.5 

33.74     .69 

83.4    1,6 

37.47 

.10 

33.9    0.5 

Dec.     6.3 

63.12 

.88 

97.9    0.9 

33.09    .67 

84.7    1.0 

37.36 

.11 

33.4    0.6 

16.8 

68.88 

.90 

98.5  -H).3 

38.40    .69 

85.5  -6.4 

37.85 

.19 

38.7    0.7 

86.8 

61.31 

.90 

98.5  -0.3 

31.70    .70 

85.6  -H>.9 

37.13 

.11 

31.9    0.8 

36.8 

60.48- 

-.88 

97.9  -0.9 

31.00  -.69 

85.1  -H).8 

37.08  ■ 

-.11 

31.1  -0.8 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hourly  moiloD, 

Equation 

of  Time 

for 

Semi- 

Sidereal 

Date. 

ASCEN8U 

>N. 

Ap 

pareDt 
Noou. 

DECLINATION. 

Mean  Noon. 

diameter 
at 

Time  of 
Semid. 

Sidereal  Time 
of  Mean 

Ap- 
parent 
Noon. 

Mean  Neou. 

Mean  Noon. 

Asoen- 
■Ion. 

Decli- 
nation. 

Apparent 
Noon. 

Apparent 

pawing 
Merid. 

Noon. 

h    m      II 

— 2i?    2  50'.8 

// 

a 

m      8 

I      " 

m     • 

h    m      • 

Jan.  0 

]8  45  11.96 

12.62 

50.1 

11.040 

urn 

+  3  36.04 

16  18.42 

1   11.10 

18  41  35.97 

1 

18  49  36.78 

37.5;J 

22  57  50.8 

50.0 
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31 

10  39  40.73 

40.73 
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21.7 

9.081 
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-h  0    1.95 

15  53.61 

1     4.43 

10  39  38.79 

Note.— For  Mean  Infenral  of  Semldiameter  passing  the  Meridian,  labtract  Ob.18  from  the  Sidereal  IntenraU 

42 


(880      SOLAR  EPHEMBRIS,  1869* 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 
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12 
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14 
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17 

11  40  56.98 

56.12 

2    3  47.1 

52.7 

8.971 

58.12 

5  43.11 

57.89 

4.06 

11  46  40.18 

18 

11  44  32.30 

31.39 

1  40  31.0 

36.9 

8.972 

58.22 

6    4.34 

58.16 

4.06 

11  50  36.74 

19 

11  48    7.66 

6.70 

1  17  12.7 

19.0 

8.974 

58.31 

6  25.53 

58.42 

4.07 

11  54  33.29 

20 

11  51  43.07 

42.06 

0  53  52.6 

59.2 

8.977 

58.37 

6  46.66 

58.69 

4.08 

1158  29iJ4 

31 

11  55  18.56 

17.49 

0  30  30.9 

37.9 

8.960 

58.43 

7    7.72 

58.96 

4.09 

12   2  26.39 

22 

11  58  54.14 

53.02 

-h  0    7    8.0 

15.3 

8.965 

58.48 

7  28.69 

59.23 

4.10 

12   6  22.95 

23 

12    2  29.84 

28.67 
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8.2 

8.991 

58.50 
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4.12 
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24 
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4.47 
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32.3 
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1    2  64.9 

56.7 

9.005 

58.53 

8  30.76 

16    0.04 
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9.3 

9.068 

58.26 

10  29.15 
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20.9 

9.276 
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2.46 

8  20  55.3 

42.3 
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7.21 

5.83 

14    0  42.97 

22 

13  49    8.52 

6.06 

11  14  57.9 

44.2 

9.502 

52.86 

15  30.91 

7.48 

5.93 

14    4  39^ 

23 

13  52  56.91 

54.42 

11  35  61.5 

47.9 

9.531 

52.43 

15  39.07 

7.74 

6.03 

14    8  36.08 

24 

13  56  46.01 

43.49 

11  56  54.7 

41.1 

9.561 

51.98 

15  46.53 

7.99 

6.13 

14  12  32.63 
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9.00 

6.56 

14  28  18.84 

29 

14  16    2.73 

0.11 

13  38  28.9 

15.5 

9.720 

49.51 

16  12.62 

9J25 

6.67 

14  32  15.40 
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31 

14  23  50.88 

48.22 
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26.1 

9.787 
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9.74 

em 

14  40    8.51 

32 

14  27  46.16 

43.49 

—14  36  54.2 
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16    9.99 
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14  44    5.06 

NOTX.-~For  Me&n  Interral  of  Semidiameter  passing  the  Meridian,  miharaet  O1.I8  from  tbe  Sidereal  JnterraL 
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2.75 
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43.04 

20  40  34.7 

28.3 

10.607 

29.80 

13    0.67 

14.97 

9.68 

16  14  45.83 

25 ;  16    5  60.31 

68.06 

20  52  18.6 

12.5 

10.639 

28.84 

12  42i25 

15.13 

9.78 

16  18  42.39 

26  16  10  16.03 

13.83 

21    3  39.9 

33.3 

10.671 

27.86 

12  23.08 

15.29 

9.88 

16  22  38.95 

27   16^  14  32.50 

30.35 

21  14  35.8 

30.4 

10.701 

26.87 

12    3.17 

15.45 

9.98 

16  26  35.50 

28  16  18  49.70 

47.61 

21  25    8.3 

3.3 

10.731 

25.86 

11  42.53 

15.61 

10.07 

16  30  32.06 

29:16  23    7.62 

5.58 

21  35  16.5 

11.8 

10.760 

24.84 

11  21.18 

15.76 

10.17 

16  34  28.62 

30,16  27  26.22 

^9Ht»mrM 

21  44  603 

55.8 

10.789 

23.81 

10  59.14 

15.91 

10.26 

16  38  25.17 

Dec.  1 !  16  31  45.48 
2' 16  36    5.39 
3 1  16  40  25.91 

43.56 

21  54  19.2 

15.1 

10.817 

22.77 

10  36.43 

16.06 

10.35 

16  42  21.73 

3.54 

22    3  12.9 

9.2 

10.843 

21.70 

10  13.07 

16.20 

10.43 

16  46  18.29 

24.14 

22  11  41.0 

37.6 

10.867 

20.63 

9  49.10 

16.34 

10.51 

16  50  14.84 

4  <  16  44  47.02 

45.32 

22  19  43.2 

40.1 

10.891 

19.55 

9  24.55 

16.48 

10.59 

16  54  11.40 

5   16  49    8.68 

7.05 

22  27  19.4 

16.6 

10.913 

18.46 

8  59.45 

1663 

10.67 

16  58   7.96 

6   16  53  30.87 

29.31 

22  34  29.4 

26.9 

10.934 

17.36 

8  33.82 

16.74 

10.74 

17   2    4.52 

7   16  57  53.55 

52.07 

22  41  12.9 

10.6 

10.954 

16.25 

8    7.68 

16.87 

10.80 

17   6    1.07 

8 '  17    2  16.70 

15.30 

22  47  29.5 

27.4 

10.973 

15.13 

7  41.08 

16.99 

10.86 

17   9  57.63 

9!  17    6  40.28 

38.96 

22  53  19.0 

17.2 

10.990 

14.00 

7  14.05 

17.11 

10.92 

17  13  54.19 

10!  17  11    4.26 

3.02 

22  58  41.5 

39.9 

11.006 

12.87 

6  46.61 

17.22 

10.98 

17  17  50.74 

11 '  17  15  28.62 

27.46 

23    3  36.7 

35.3 

11.021 

11.73 

6  18.80 

17.33 

11.03 

17  21  47.30 

12  17  19  53.33 

52.25 

23    8    4.4 

3.3 

11.035 

10.58 

5  50.65 

17.43 

11.08 

17  25  43.86 

13 ;  17  24  18.35i 

17.35 

23  12    44 

3.5 

11.048 

9.43 

5  22.18 

17.53 

11.12 

17  29  40.42 

14   17  28  43.63 

42.73 

23  15  36  6 

35.9 

11.059 

8.27 

4  53.44 

17.63 

11.16 

17  33  36.98 

15  i  17  33    9.17 

8.36 

23  18  41.0 

40.4 

11.069 

7.10 

4  24.46 

17.72 

11.20 

17  37  33.53 

16   17  37  34  93 

34.21 

23  21  17  4 

16.9 

11.078 

5.93 

3  55iJ5 

17.81 

11.23 

17  41  30.09 

17  17  42    0.88 

0.25 

23  23  25.7 

25.4 

11.085 

4.76 

3  25.84 

17.89 

1155 

17  45  26.65 

18  17  46  2700 

2646 

23  25    5.9 

5.7 

11.091 

3.59 

2  56.26 

17.95 

11.27 

17  49  2350 

19:17.50  6356 

52.81 

23  26  178 

177 

11.096 

2.41 

2  26.55 

18.01 

11.29 

17  53 19.76 

20;  17  55  1961 

19.25 

23  27    1.5 

1.5 

11.100 

1.23 

1  56.74 

18.07 

11.30 

17  57  16.32 

21 '  17  59  46.03 

45  76 

23  27  170 

17.0 

11.102 

0.05 

1  26.87 

18.12 

11.31 

18    112.88 

22  18    4  12.50 

12.32 

23  27    4.2 

4.2 

11.103 

1.12 

0  56.95 

18.17 

11.31 

18    5    9.44 

23  18    8  38.99 

36.90 

23  26  23.1 

23.1 

11.103 

2.30 

—  0  27.02 

18.21 

11.31 

18    9    5.99 

24   18  13    545 

5.46 

23  25  138 

138 

11102 

3.47 

-f  0    2.89 

18.25 

11.29 

18  13    2.55 

25|  18  17  31.86 

31.96 

23  23  36.3 

36.3 

11.099 

4.67 

0  32.76 

18.28 

1158 

18  16  59.11 

26   18  21  r-8.19 

58.38 

23  21  30.6 

30.6 

11.095 

5.82 

1    2.55 

18.30 

11.26 

18  20  55.67 

27  i  18  26  24.40 

24.68 

23  18  56.8 

567 

11.089 

7.00 

1  32.21 

18.32 

11.24 

18  24  52.22 

28 

18  30  50.45 

50.83 

23  15  548 

54.5 

11082 

8.16 

2    1.70 

18.33 

11.21 

18  28  48.78 

29 

18  35  16.31 

16.78 

23  12  24.7 

24.3 

11.073 

9.32 

2  31.00 

18.34 

11.18 

18  32  45.34 

30 

18  39  41.95 

42.51 

23    8  26.8 

26.3 

11.063 

10.48 

3    0.10 

18.35 

11.15 

18  36  41.90 

31 

18  44    7.33 

7.97 

23    4    1.3 

0.6 

11051 

1163 

3  28.93 

18.35 

11.11 

18  40  38.45 

32   18  48  32.41 

3813 

—22  59    8.2 

74 

11.038 

12.78 

-h  3  57.45 

16  18.35 

1  11.06 

18  44  35.01 

NOTK  —For  Mmn  Interval  of  Semldiameter  passing  the  Meridian,  snbtract  Ob.19  from  the  Sidereal  Interval. 
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WASHINGTON  MERIDIAN. 

Hoaa 

Sidereal 

• 

Mean 

Sidereal 

Dttte. 

Time  of 
Meridian 

Hourly 
Diff. 

Time  of 
Semid. 

t 

stars. 

Brighl 
Limb. 

Date. 

Time  of 
HeridiaD 

Hoarly 
Diff 

Time  of 
Semid. 

Stan. 

Bright 
Umb. 

Tnuurii. 

pamiiig 

Traaalt 

A^aSAi 

paining 

Merld. 

Merid. 

h    m 

m 

I 

h    m 

m 

B 

Jan.   1 

15  36.72 

2.305 

69.74 

70. 

.    73 

Mar.  1 

15  39.65 

2.192 

68.13 

106. 

.109 

11. 

2 

16  30.69 

2.202 

68.23 

81. 

.    84 

2 

16  31.96 

2.173 

67.91 

110. 

.113 

11. 

3 

17  22.41 

2.123 

67.07 

85. 

.    88 

3 

17  23.94 

2.159 

67.76 

116. 

.119 

11. 

4 

18  12.59 

2.076 

66.37 

95. 

.    98 

4 

18  15.61 

2.142 

67.54 

124. 

.127 

H. 

5 

19    2.05 

2.061 

66.15 

103. 

.106 

5 

19    6.77 

2.114 

67.11 

130. 

.133 

11. 

6 

19  51.51 

2.071 

66.30 

108. 

.111 

6 

19  57.09 

2.071 

66.40 

137. 

.140 

11. 

7 

20  41.44 

2.093 

66.61 

113. 

.116 

7 

20  46.16 

2.013 

65.43 

144. 

.  147 

11. 

8 

21  31.99 

2.115 

66.89 

122. 

.125 

8 

21  33.72 

1.948 

64.32 

150. 

.153 

11. 

9 

22  22.96 

2.122 

66.$)4 

9 

22  19.66 

1.883 

63.19 

155. 

.158 

11. 

10 

23  13.84 

2.104 

66.64 

10 

23    4.09 

1.825 

62.20 

11. 

13 

0    3.97 

2.060 

65.94 

II. 

11 

23  47.27 

1.782 

61.48 

II. 

13 

0  52.72 

1.995 

64.91 

13 

0  29.64 

1.760 

61.10 

1. 

14 

1  39.72 

1.920 

63.75 

14 

1  11.74 

1.761 

61.12 

I. 

15 

2  24.89 

1.849 

62.66 

156. 

.159 

15 

1  54.17 

1.788 

61.62 

I. 

16 

3    8.47 

1.793 

61.79 

164. 

.167 

16 

2  37.59 

1.843 

62.59 

10. 

.    13 

I. 

17 

3  50.95 

1.760 

61.31 

170. 

.173 

17 

3  22.65 

1.924 

63.93 

15. 

.    18 

I. 

18 

4  32.97 

1.757 

61.32 

2. 

.      5 

18 

4    9.93 

2.026 

65.63 

20. 

.    23 

I. 

19 

5  15.31 

1.789 

61.86 

6. 

.      9 

19 

4  59.88 

2.140 

67.45 

28. 

.    31 

I. 

20 

5  58.84 

1.856 

62.96 

10. 

.    13 

20 

5  52.64 

2.251 

69.18 

33. 

.    36 

I- 

21 

6  44.42 

1.960 

64.63 

14. 

.    17 

21 

6  47.95 

2.343 

70.57 

38. 

.    41 

I. 

22 

7  32.93 

2.095 

66.70 

19. 

.    22 

22 

7  45.12 

2.400 

71.41 

46. 

.    49 

I. 

23 

8  25.02 

2.247 

69.00 

27. 

.    30 

23 

8  43.17 

2.417 

71.57 

59. 

.    62 

I. 

24 

9  20.81 

2.393 

71.12 

32. 

.    35 

24 

9  41.11 

2.397 

71.17 

67. 

.    70 

1. 

25 

10  19.86 

2.501 

72.66 

38. 

.    41 

25 

10  38.24 

2.358 

70.50 

75. 

.    78 

I. 

26 

11  20.87 

2.546 

73.26 

45. 

.    48 

26 

11  34.31 

2.317 

69.63 

83. 

.    86 

I. 

27 

12  22.08 

2.520 

72.85 

59. 

.   62 

27 

12  29.46 

2.284 

69.34 

92. 

.    95 

II. 

28 

13  21.85 

2.441 

71.66 

68. 

.    71 

28 

13  23.93 

2.263 

69.09 

103. 

.106 

II. 

29 

14  19^24 

2.339 

70iJ0 

76. 

.    79 

29 

14  18.10 

2.254 

69.02 

108. 

.111 

II. 

30 

15  14.11 

2.242 

68.79 

83. 

.    86 

30 

15  12.13 

2ii46 

69.01 

112. 

.115 

11. 

31 

16    6.85 

2.167 

67.72 

93. 

.    96 

31 

16    5.91 

2.228 

68.82 

122. 

.125 

II. 

Feb.  1 

16  58.11 

2.120 

67.05 

102. 

.105 

Apr.  1 

16  59.09 

2.193 

68.34 

128. 

.131 

II. 

2 

17  48.61 

2.096 

66.80 

108. 

.111 

^    2 

17  51.18 

2.138 

67.52 

134. 

.137 

II. 

3 

18  38.89 

2.097 

66.80 

113. 

.116 

3 

18  41.71 

2.066 

66.40 

141. 

.144 

II. 

4 

19  29.28 

2.103 

66.86 

120. 

.123 

4 

19  30.35 

1.986 

65.12 

148. 

.151 

II. 

5 

20  19.83 

2.103 

66.83 

127. 

.130 

5 

20  17.04 

1.908 

63.83 

154  . 

.157 

II. 

6   21  10.24 

2.088 

66.54 

133. 

.136 

6   21     1.93 

1.841 

62.67 

157. 

.160 

II. 

7;  22    0.08 

2.054 

65.93 

140. 

.143 

7 

21  45.40 

1.792 

61.78 

171  . 

.174 

II. 

8   22  48.84 

2.001 

65.04 

8 

22  27.93 

1.764 

6157 

II. 

9 

23  36.14 

1.937 

63.97 

9 

23  10.10 

1.763 

61.19 

II. 

11 

0  21.80 

1.870 

62.88 

10 

23  52.54 

1.787 

61.59 

U. 

12 

1    5.92 

1.812 

61.95 

12 

0  35.88 

1.837 

62.41 

I. 

13 

1  48.79 

1.770 

61.31 

13 

1  20.74 

1.912 

63.63 

I. 

14 

2  30.90 

1.752 

61.05 

173. 

.     2 

14 

2    7.64 

2.004 

65.16 

19. 

.    22 

I. 

15 

3  12.88 

1.761 

61.27 

4. 

.      7 

15 

2  56.94 

2.106 

66.83 

27. 

.    30 

I. 

16 

3  55.44 

1.802 

61.98 

9. 

.    12 

16 

3  48.71 

2.202 

68.41 

31  . 

.    34 

I. 

17 

4  39.,% 

1.874 

63.23 

12. 

.    15 

17 

4  42.65 

2.280 

69.67 

37. 

.    40 

I. 

18 

5  25  42 

1.978 

64.92 

18. 

.    21 

18 

5  38.14 

2.326 

70.32 

43. 

.    46 

I. 

19 

6  14.31 

2.106 

66.94 

24. 

.    27 

19 

6  34  29 

2.337 

70.49 

54. 

.    57 

I. 

20 

7    6.52 

2.245 

69.07 

30. 

.    33 

20 

7  30.30 

2.3^0 

70.18 

63. 

.    66 

I. 

21 

8    2.09 

2.373 

70.96 

35. 

.    38 

21 

8  25.63 

2.288 

69.63 

70. 

.    73 

I. 

22 

9    0.45 

2466 

72.28 

40. 

.    43 

22 

9  20.15 

2.259 

69.13 

81  . 

.    84 

I. 

23  i  10     0  47 

2.504 

72.74 

51  . 

.    54 

23 

10  14  07 

2.243 

6882 

86. 

.    89 

I. 

24    11     0.67 

2.487 

72.40 

62. 

.    65 

24 

11     7.80 

2.244 

68  81 

96. 

.    99 

I.  1 

25  '  11  69.8:^ 

2.428 

71.47 

70. 

.    73 

2^> 

12    1.79 

2.260 

69.04 

106. 

.109 

I. 

26  ;  12  57.24 

2.:«)2 

70.34 

81. 

.    84 

26 

12  56.27 

2.279 

69.40 

110. 

.113 

II. 

1 

27  j  13  52  75 

2.281 

69.33 

86  . 

.    89 

27 

13  51.19 

2.288 

69.60 

117. 

.120 

II. 

28    14  46.72 

2227 

68.58 

97. 

.  100 

28 

14  46.11 

2.2/4 

6*).47 

125. 

.128 

11. 

29  ;  15  3f)  65 

2  19-<^ 

6813 

106. 

.109 

29 

15  40.34 

2.229 

68  87 

130. 

.133 

n. , 

30    16  :U  96 

2173 

67.91 

110  . 

.113 

30 

16  3:V09 

2.154 

67.78 

139. 

.142 

Mi 

31    17  23.94 

2  159 

67  76 

116 

.  119 

31 

17  23.76 

2.061 

6637 

141  . 

.144 

n.; 
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WASHINGTON  MERIDIAN. 

Mean 

Sidereal 

Mean 

Sidereal 

Date. 

Time  of 
Meridian 
traamt. 

Hoariy 
Difll 

Time  of 
Semid. 
paadog 
Merid. 

Stan. 

Bright 
Limb. 

Date. 

Time  of 
Meridian 
Tramut 

Hoariy 
DIff. 

Time  of 
Semid. 
pawing 
Merid. 

Stan. 

Bright 
Limb. 

h    m 

in 

■ 

h    m 

m 

8 

Mav  1 

17  23.76 

2.061 

66.37 

141  .  .  144 

II. 

July  1 

18  22.25 

1.750 

61.44 

4. 

.      7 

11. 

2 

18  12.06 

1.963 

64.85 

151  .  .  154 

II. 

2 

19    4.76 

1.799 

62.22 

9. 

.    12 

II. 

3 

18  58.09 

1.875 

63.43 

156  .  .  159 

II. 

3 

19  48.91 

1.885 

63.56 

12. 

.    15 

II. 

4 

19  42.23 

1.807 

62.28 

163  .  .  166 

II. 

4 

20  35.51 

2.003 

65.36 

19. 

.    22 

II. 

5 

20  25.04 

1.765 

61.54 

168  ..  171 

II. 

5 

21  25.22 

2.142 

67.43 

IL 

6 

21    7.19 

1.753 

61.27 

173 .  ,      2 

II. 

6 

22  18.30 

2J280 

69.44 

II. 

7 

21  49.41 

1.771 

61.52 

4..     7 

II. 

7 

23  14.43 

2.391 

71.03 

II. 

8 

22  32.42 

1.819 

62.26 

II. 

9 

0  12.64 

2.448 

71.84 

I. 

9 

23  16.93 

1.895 

63.45 

II. 

10 

1  11.43 

2.439 

71.74 

I. 

11 

0    3.57 

1.994 

64.98 

I. 

11 

2    9.33 

2.378 

70.89 

63. 

.    66 

I. 

12 

0  52.74 

2.105 

66.70 

I. 

12 

3    5.39 

2.292 

69.68 

71  . 

.    74 

I. 

13 

1  44J>4 

2.210 

68.36 

I. 

13 

3  59.:m 

2.207 

68.48 

81. 

.    84 

I. 

14 

2  38.63 

2.292 

69.63 

34..    37 

I. 

14 

4  51.48 

2.144 

67.58 

85. 

.    88 

I. 

15 

3  34J24 

2.334 

70.30 

40..    43 

I. 

15 

5  42.51 

2.115 

67.15 

96. 

.    99 

I. 

16 

4  30.33 

2.332 

70.33 

51  ..    54 

I. 

16 

6  33.22 

2.117 

67.17 

104. 

.107 

I. 

17 

5  25.93 

2.296 

69.84 

60..    63 

I. 

17 

7  24.30 

2.143 

67.55 

109. 

.112 

I. 

18 

6  20.43 

2JS144 

69.06 

68..    71 

I 

18 

8  16.18 

2.182 

68.08 

114. 

.117 

I. 

19 

7  13.67 

2.195 

68.32 

78..    81 

I. 

19 

9    8.95 

2.213 

68.50 

124. 

.127 

I. 

SO 

8    5.95 

2.166 

67.85 

84..    87 

I. 

20 

10    2.22 

2i221 

68.55 

130. 

.133 

I. 

21 

8  57.83 

2.163 

67.75 

93..    06 

I. 

21 

10  55i28 

2.193 

68.09 

136. 

.139 

I. 

22 

9  49.97 

2.186 

68.04 

102  .  .  105 

I. 

22 

11  47i32 

2.130 

67.12 

144. 

.147 

I. 

23 

10  42.90 

2.227 

68.61 

108  .  .  Ill 

I. 

23 

12  37.31 

2.042 

65.77 

151. 

.154 

II. 

24 

11  36.88 

2.270 

69.22 

112  .  .  115 

I. 

24 

13  25.14 

1.945 

64.29 

155. 

.  ir,8 

II. 

25 

12  31.72 

2.295 

69.61 

122  ..  125 

II. 

25 

14  10.70 

1.855 

62.90 

161  . 

.1(>4 

II. 

26 

13  26.78 

2.286 

69.51 

128  . .  131 

II. 

26 

14  54.31 

1.785 

61.81 

166. 

.169 

II. 

27 

14  21.12 

2.235 

68.81 

135  ..  138 

II. 

27 

15  36.55 

1.742 

61,17 

172. 

.      1 

11. 

28 

15  13.79 

2.149 

67.58 

143 .  .  146 

II. 

28 

16  18.14 

1.731 

61.05 

3. 

.     6 

II. 

29 

16    4.12 

2.044 

66.03 

149  . .  152 

II. 

29 

16  59.89 

1.754 

61.49 

7. 

.    10 

II. 

30 

16  51.89 

1.939 

64.43 

154  . .  157 

II. 

30 

17  42.64 

1.814 

62.50 

11. 

.    14 

II. 

31 

17  37.29 

1.849 

63.01 

159  .  .  162 

II. 

31 

18  27.26 

1.910 

64.02 

16. 

.    19 

II. 

June  1 

18  20.81 

1.783 

61.97 

166  . .  169 

II. 

Aug.  1 

19  14.55 

2.035 

65.96 

21  . 

.    24 

11. 

2 

19    3.14 

1.750 

61.40 

171  . .  174 

II. 

2 

20    5.09 

2.178 

68.09 

28. 

.    31 

II. 

3 

19  45.06 

1.750 

61.37 

3..     6 

11. 

3 

20  59.07 

2.317 

70.10 

34. 

.    37 

II. 

4 

20  27.42 

1.786 

61.90 

6..     9 

II. 

4 

21  56.05 

2.424 

71.59 

1    " 

5 

21  11.04 

1.855 

62.96 

11  . .    14 

II. 

5 

22  54.95 

2.474 

72.26 

!    " 

6 

21  56.69 

1.955 

64.50 

II. 

6 

23  54.29 

2.460 

72.05 

II. 

7 

22  45.04 

2.078 

66.35 

11. 

8 

0  52.68 

2.399 

71.17 

I. 

8 

23  36.46 

2.205 

68.24 

II. 

9 

1  49iJ8 

2.317 

70.05 

I. 

10 

0  30.74 

2.313 

69.86' 

I. 

10 

2  43.94 

2.242 

68.95 

84. 

.    87 

I. 

11 

1  27.17 

2.380 

70.87 

I. 

11 

3  37.04 

2.188 

68.20 

93. 

.    96 

I. 

12 

2  24.54 

2.391 

71.08 

45.  .    48 

I. 

12 

4  29.16 

2.162 

67.86 

103. 

.106 

I. 

13 

3  21.54 

2.351 

70.55 

59..    62 

I. 

13 

5  20.99 

2.162 

67.89 

108. 

.111 

I. 

14 

4  17.14 

2.280 

69.57 

67..    70 

I. 

14 

6  13.05 

2.178 

68.15 

112. 

.115 

I. 

15 

5  10.93 

2.204 

68.48 

74.,    77 

I. 

15 

7    5.C6 

2.196 

68.38 

122. 

.125 

I. 

16 

6    3.07 

2.145 

67.60 

83  . .    86 

I. 

16 

7  58.34 

2.199 

68.39 

128. 

.131 

I. 

17 

6  54.12 

2.117 

67.13 

90..    93 

I. 

17 

8  50.92 

2.177 

68.00 

135. 

.138 

I. 

18 

7  44.83 

2.117 

67.13 

98  . .  101 

I. 

18 

9  42.61 

2.126 

67.15 

142. 

.145 

I. 

19 

8  35.94 

2.147 

67.53 

106  . .  109 

I. 

19 

10  32.78 

2.051 

65.95 

148. 

.151 

I. 

20 

9  28.01 

2.194 

68.19 

110..  113 

I. 

20 

11  20.97 

1.964 

64.57 

154  . 

.157 

I. 

21 

10  21.26 

2.241 

68.83 

119  .  .  122 

I. 

21 

12    7.05 

1.878 

63.20 

156. 

.159 

II. 

22 

11  15.39 

2.265 

69.17 

126  ..  129 

I. 

22 

12  51.20 

1.805 

62.04 

165. 

.168 

II. 

23 

12    9.70 

2.252 

68.97 

132  ..  135 

II. 

23 

13  33.84 

1.753 

61.23 

171. 

.174 

II. 

24 

13    3.17 

2.197 

68.16 

140  .  .  143 

II. 

24 

14  15.57 

1.729 

60.87 

3. 

.      6 

II. 

25 

13  54.89 

2.108 

66.86 

147  .  .  150 

11. 

25 

14  57.06 

1.734 

61.02 

6. 

.     9 

II. 

26 

14  44.24 

2i)03 

65.30 

153  ..  156 

II. 

26 

15  39.05 

1.770 

61.70 

10. 

.    13 

II. 

27 

15  31.08 

1.902 

63.76 

157  .  .  160 

II. 

27 

16  22.30 

1.839 

62.87 

13. 

.    16 

II. 

28 

16  15.67 

1.818 

62.46 

164  . .  167 

II. 

28 

17    7.57 

1.938 

64.50 

19. 

.    22 

II. 

29  .  16  58.55 

1.761 

61.59 

169  .  .  172 

II. 

29 

17  55.52 

2.061 

66.42 

26. 

.    29 

II. 

30    17  40.47 

1.738 

61.24 

174  .  .      3 

11. 

30 

18  46.57 

2.193 

68.42 

30. 

.    33 

II. 

31    18  22i^ 

1.750 

61.44 

4..      7 

II. 

31 

19  40.74 

2.315 

70.19 

36. 

.    39 

II. 
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WASHINGTON  MERIDIAN. 

Mmd 

Sidereal 

Mesa 

Sidereal 

Date. 

Time  of 
lierMmn 
Tramdit 

Hourly 
Diff. 

Time  of 

Bemld. 

poMting 

Stan. 

Bright 
Limb. 

Date. 

Time  of 
Mendiaa 
Tninait 

Honrly 
Diff. 

Time  of 
Semid. 
paMsing 
Merid. 

Stan. 

Bright 
Umb. 

Merid. 

m 

h    m 

m 

■ 

h    m 

B 

Sept.  1 

20  37.48 

2.406 

71.43 

42. 

.    45 

II. 

Nov^l 

22  39.46 

2.272 

69.46 

A  J  » 

2 

21  35.79 

2.445 

71.% 

54. 

.    57 

II. 

2 

23  34.49 

2.317 

70.09 

3 

22  34.44 

2.4:m 

71.74 

II. 

4 

0  30.69 

2.365 

70.82 

4 

23  32.37 

2.389 

71.05 

II. 

5 

1  27.88 

2.396 

71.31 

6 

0  29.01 

2.332 

70iJ2 

I. 

6 

2  25.39 

2.388 

7iJ2S 

197. 

.130 

7 

1  24.35 

2.283 

69.53 

I. 

7 

3  22.14 

2.332 

70.52 
69.12 

lai . 

.134 

8 

2  18.72 

2.252 

69.13 

I. 

8 

4  17.01 

2.234 

141. 

.144 

9 

3  12.57 

2.241 

69.03 

106. 

.109 

I. 

9 

5    9.19 

2.112 

67.31 

148. 

.151 

10 

4    6.37 

2.243 

69.11 

111. 

.114 

I. 

10 

5  58.37 

1.987 

65.41 

154. 

.157 

11 

5    0.23 

2.245 

69.19 

119. 

.122 

I. 

11 

6  44.70 

1.878 

63.66 

157. 

.160 

12 

5  54.02 

2.234 

69.05 

126. 

.129 

I. 

12 

7  28.72 

1.795 

62,27 

165. 

.168 

13 

6  47.30 

2.202 

68.54 

131  . 

.134 

I. 

13 

8  11.09 

1.742 

61.35 

170. 

.173 

14 

7  39.51 

2.143 

67.63 

140. 

.143 

I. 

14 

8  52.59 

1.722 

60.96 

2. 

.     5 

15 

8  30.02 

2.064 

66.36 

146. 

.149 

I. 

15 

9  34.03 

1.736 

61.12 

5. 

.      8 

16 

9  18.52 

1.977 

64.91 

152. 

.155 

I. 

16 

10  16.17 

1.781 

61.80 

9. 

.    12 

17 

10    4.91 

1.891 

63.49 

157. 

.160 

I. 

17 

10  59.73 

1.853 

62.94 

13. 

,    16 

18 

10  49.37 

1.817 

62.27 

163. 

.166 

I. 

18 

11  45.30 

1.947 

64.42 

19. 

.    22 

1 

19 

11  32.29 

1.763 

61.37 

168. 

.171 

I. 

19 

12  33i28 

2.052 

66.05 

26, 

.    29 

20 

12  14.19 

1.733 

60.88 

174. 

.      3 

It. 

20 

13  23.74 

2.151 

67.60 

31  . 

.    34 

21 

12  55.70 

1.730 

60.85 

4. 

.      7 

II. 

21 

14  16.33 

2i226 

68.82 

36. 

.    39 

22 

13  37.46 

1.755 

61.30 

9. 

.    12 

II. 

22 

15  10.32 

2.265 

69.49 

42. 

.    45 

23 

14  20.15 

1.807 

62.22 

12. 

.    15 

II. 

2;) 

16    4.77 

2.265 

69.54 

51. 

.    55 

24 

15    4.41 

1.885 

63.55 

18. 

.    21 

II. 

24 

16  58.83 

2.236 

69.14 

63. 

.    66 

25 

15  50.81 

1.985 

65.19 

23. 

.    26 

II. 

25 

17  52.01 

2.195 

68.55 

69, 

.    72 

26 

16  39.76 

2.095 

66.95 

29. 

.    32 

11. 

26 

18  44.24 

2.161 

68.03 

79. 

,    82 

27 

17  31.36 

2.204 

68.63 

34. 

.    37 

II. 

27 

19  35.91 

2.150 

67.82 

84. 

.    87 

28 

18  25.38 

2J293 

69.96 

39. 

.    42 

II. 

28 

20  27.67 

2.169 

68.06 

94. 

.    97 

29 

19  21.17 

2.350 

70.76 

48. 

.    51 

II. 

29 

21  20i^ 

2.219 

68.74 

103. 

.106 

30 

20  17.88 

2.369 

70.98 

59. 

.    62 

II. 

30 

22  14.33 

2.290 

69.74 

Oct    1 

21  14.65 

2.358 

70.76 

68. 

.    71 

II. 

Dec.  1 

23  10.16 

2.361 

70.78 

2 

22  10.94 

2.332 

70.33 

11. 

3 

0    7.47 

2.407 

71.44 

3 

23    6.62 

2.309 

69.94 

II. 

4 

1    5.34 

2.404 

71.42 

5 

0    1.87 

2i»9 

69.78 

I. 

5 

2    2.41 

2.341 

70.56 

6 

0  57.08 

2.305 

69.90 

I. 

6 

2  57.:« 

2.231 

68.99 

146. 

.148 

7 

1  52.56 

2.320 

70.18 

I. 

7 

3  49.30 

2.096 

67.02 

ll|l  . 

.154 

8 

2  48.42 

2.332 

70.43 

113. 

.116 

I. 

8 

4  37.98 

1.964 

65.01 

166. 

.159 

* 

9 

3  44.35 

2.325 

70,38 

123. 

.126 

I. 

9 

5  23.71 

1.852 

63.26 

163. 

.166 

10 

4  39.77 

2.287 

69.88 

129. 

.132 

I. 

10 

6    7.12 

1.771 

61.96 

169. 

.172 

11 

5  33.88 

2.217 

68.87 

136. 

.139 

I. 

11 

6  49.03 

1.727 

61.22 

173. 

.     2 

12 

6  25.99 

2.123 

67.44 

144. 

.147 

I. 

12 

7  30.32 

1.720 

61.07 

4. 

.     7 

13 

7  15.69 

2.018 

65.79 

150. 

.153 

I. 

13 

8  11.89 

1.750 

61.51 

9. 

.    12 

14 

8    2.90 

1.918 

64.15 

155. 

.158 

I. 

14 

8  54.61 

1.815 

62.50 

12. 

.    15 

15 

8  47.86 

1.833 

62.74 

161. 

.164 

I. 

15 

9  39.25 

1.910 

63.95 

17. 

.    20 

16 

9  31.06 

1.771 

61.66 

167. 

.  170 

I. 

16 

10  26.43 

2.025 

65.70 

22. 

.    25 

*. 

17 

10  13.08 

1.736 

61.02 

172. 

.      1 

I. 

17 

11  16.47 

2.144 

67.51 

29. 

.    32 

T 

18 

10  54.59 

1.728 

60.85 

3. 

.     6 

I. 

18 

12    9.22 

2.246 

69.05 

34. 

.    37 

19 

11  36.26 

1.749 

61.19 

7. 

.    10 

I. 

19 

13    3.97 

2.308 

69i>8 

39. 

.    42 

20 

12  18.75 

1.797 

61.98 

11. 

.    14 

II. 

20 

13  ^9.62 

2.320 

79.19 

48. 

.    51 

21 

13    2.70 

1.869 

63.15 

16. 

.    19 

II. 

21 

14  54.96 

2.285 

69.74 

59. 

.    62 

22 

13  48.59 

1.959 

64.64 

21. 

.    24 

II. 

22 

15  49.10 

2.224 

68.89 

68. 

.    71 

23 

14  36.77 

2.057 

66.25 

27. 

.    30 

II. 

23 

16  41.69 

2.161 

67.99 

75. 

.    78 

24 

15  27iJ7 

2.150 

67.75 

32. 

.    35 

II. 

24 

17  32.95 

2.116 

67.33 

83. 

.    86 

25 

16  19.83 

2i225 

68.94 

37. 

.    40 

II. 

25 

18  23.49 

2.102 

67.13 

91. 

.    94 

26 

17  13.85 

2.271 

69.65 

45. 

.    48 

II. 

26 

19  14.13 

2.124 

67.45 

100. 

.103 

27 

18    8.57 

2.284 

69.86 

57. 

.   60 

II. 

27 

20    5.71 

2.179 

6di22 

107. 

.110 

28 

19    3.29 

2573 

69.68 

65. 

.    68 

II. 

28 

20  58.88 

2.254 

69J^ 

HI  . 

.114 

29 

19  57.62 

2.254 

69.35 

72. 

.    75 

II. 

29 

21  53.87 

2.327 

70.31 

120. 

.12a 

30 

20  51.52 

2.241 

69.09 

82. 

.    85 

II. 

30 

22  50.33 

2.371 

70.90 

126. 

.129 

WW 

31 

21  45.30 

2.245 

69.09 

II. 

31 

23  47.26 

2.363 

70.77 

32 

22  39.46 

2.272 

6946 

il. 

33 

0  43.22 

2.2f)l 

69-89 

• 
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MEAN  PLACES  FOR  1869.0. 

Ko. 

Namo. 

Magni- 
tude. 

Right  AieenBlDii. 

Animal 
TarlaUon. 

Declination. 

Annual 
Variation. 

1 

d  Piscium      .     . 

6.5 

h      m       M 

0  13  51.52 

+3.086 

^ 

0      /     // 
-  7  27  45.9 

+20.07 

2      44  Piscium      .     , 

6 

0  18  41.32 

3.075 

- 

.  1  12  51.6 

19.99 

3      lOCeti       .     .     . 

6 

0  19  54.29 

3.077 

-^  0  46  32.0 

19.98 

4        ^Piscium      .     . 

4.5 

0  41  53.23 

3.108 

+  6  52  18.4 

19.71 

5 

e  Piscium     .     . 

4 

0  56    8.82 

3.109 

7  11     2.9 

19.45 

6 

C^  Piscium      .     . 

5.4 

1     6  53.30 

-f3.130 

+  6  52  55.1 

+19.15 

7 

/jt  Piscium     .     . 

5 

1  23  19.34 

3.138 

5  27  59.7 

18.57 

8 

17  Piscium     .     . 

4.3 

1  24  28.52 

3.199 

.  14  40  10.4 

18.71 

9 

y  Piscium      .     . 

5.4 

1  34  36.92 

3.118 

.  4  49  23.6 

18.35 

10 

0  Piscium     .     . 

4 

1  38  2a75 

3.162 

.  8  29  50.3 

18.24 

11 

^^Ceti      .     .     . 

4.5 

2    6    a50 

+3.169 

+  8  13  51.4 

+17.06 

12 

?Ceti       .     .     . 

4 

2  21  1L82 

3.184 

7  52  17.4 

16.37 

13 

/jtCeti       .     .     . 

4 

2  37  51.80 

3.234 

9  33  33.3 

15.43 

14 

TT  Anetis  .     .     . 

6.5 

2  41  59.12 

3.338 

16  55    5.8 

15.29 

15 

e  Arietis  .     .     . 

4.5 

2  51  43.56 

3.421 

20  48  52.7 

14.69 

16 

ACeti       .     .     . 

6.5 

2  52  42.09 

+3.215 

+  8  23    3.5 

+14.64 

17 

^Arietis  .     .     . 

4.5 

3    4    8.52 

3.421 

19  13  45.6 

13.93 

18 

C  Akietis     .     . 

4.5 

3    7  22.52 

3.436 

20  33  25.8 

13.65 

19 

/Tauri    .     .     . 

4 

3  23  38.71 

3.306 

12  29    7.6 

12.65 

20 

ly  Tauhi   .     .     . 

3 

3  39  42.04 

3.553 

23  41  5L8 

11.46 

21 

e  Tauri    .     .     . 

5 

3  41     5.31 

+3.281 

+10  44  16.1 

+11.38 

22 

A  Tauri    .     .     . 

3.4 

3  53  25.49 

3.317 

12    7    5.1 

10.53 

23 

A»  Tauri    .     .     . 

5.4 

3  56  57.19 

3.537 

21  43  17.1 

10.20 

24 

/'Tauri  .    .     . 

4 

4  12  20.43 

3.407 

15  18  31.8 

9.05 

25 

u^  Tauri    .     .     . 

5.4 

4  18  28.30 

3.581 

22  30  50.8 

8.57 

26 

€  Tauhi  .     .     . 

4.3 

4  20  58.16 

+3.495 

+18  53  14.1 

+  8.37 

27 

a  Tauri  .     .     . 

1 

4  28  24.36 

3.436 

16  14  37.3 

7.64 

28 

T  Tauri    .     .     . 

4.5 

4  34  23.11 

3.594 

22  42  11.6 

7.32 

29 

i  Tauri    . ,   .     . 

5 

4  55  16.08 

3.583 

21  24    0.6 

5.56 

30 

11  Orionis     .     . 

5 

4  57    5.15 

3.425 

15  13    8.9 

5.41 

31 

0  Tauri    .     .     . 

6 

5  19  46.06 

+3.603 

+21  49  20.7 

+  3.53 

32 

119  Tauri    .     .     . 

6.5 

5  24  32.12 

3.517 

18  29  38.7 

3.10 

33 

C  Tauri    .     .     . 

3.4 

5  29  49.08 

3.586 

21     3  36.2 

2.61 

34 

y^  Orionis       .     . 

5.4 

5  46  37.52 

3.552 

20  14  56.6 

+  1.07 

35 

V  Orionis      .     . 

5.4 

6    0    5.63 

3.428 

14  46  52.8 

0.04 

36 

rj  Geminorum    . 

3.4 

6    6  58.22 

+3.624 

+22  32  30.9 

0.62 

37 

fi  Geminorum   . 

3 

6  15^    2.13 

3.633 

22  34  39.9 

1.46 

38 

r  Geminorum   . 

2.3 

6  30    8.65 

3.469 

16  30  30.3 

2.67 

39 

r 

S  Geminorum    . 

4.3 

6  37  56.33 

3.373 

13    2    2.9 

3.47 

40 

C  Geminorum    . 

4 

6  56  20.33 

3.566 

20  45  35.7 

4.90 

41 

X  Geminorum    . 

4.3 

7  10  33.91 

+3.457 

+16  46  27.6 

—  6.08 

42 

d  Geminorum   . 

3.4 

7  12  17.89 

3.591 

22  13  14.8 

6.24 

43 

63  Geminorum    . 

6.5 

7  19  57.80 

3.570 

21  42  39.4 

6.93 

44 

6  Canis  M inoris 

6.5 

7  22  30.40 

+3.347 

+12  16  32.5 

—  7.07 
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MEAN  PLACES  FOR  1869.0. 


Mo. 


45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 

77 
78 
79 

80 

81 
82 
83 
84 

85 
86 

87 
88 


Name. 


68  Geminorum 
yGeminorum 
1  Cancri  . 
sCancri  . 
8  Cancri  . 

/i*  Cancri  . 
12  Cancri  . 
C^  Cancri  . 
d^  Cancri  . 
29  Cancri  . 

^Cancri  . 
c*  Cancri  . 
39  Cancri  . 

^Cancri  . 
A*  Cancri  . 

a  Cancri  . 
«  Cancri  . 
TT*  Cancri  . 
at  Leonis  . 
h  Leonis  . 

10  Leonis  . 
o  Leonis  . 

B.  A.  C.  3336 
TT  Leonis  . 
a  Leonis 

43  Leonis  . 
45  Leonis  . 

p  Leonis 
34  Sextantis 

/Leonis 

55  Leonis  . 

d  Leonis  . 

c  Leonis  . 

/Leonis  . 
p*  Leonis  . 

f>  Leonis  . 
<T  Leonis  . 
79  Leonis  . 
u  Leonis 
fi  Virginis 

10  Virginis 
ly  Virginis 
q  Virginis 
fVirginis 


Ma^i- 
tado. 


Right  Ascension. 


6.5 
6 
6 
6 
6 

5 
6 

5.4 
6 
6 

6 
6 
6 
4 
6 

4 
5 
6 
6 
6 

5.6 
4.3 
5.6 
5 
1.2 

6 
6 
4 
6 
5 

6 
5 
5 
5 
5 

5.4 

4 

6 

5.4 
3.4 

6 
3.4 

6 
6 


h      m       R 

7  26  7.86 
7  31  54.66 
7  49  33.19 
7  54    2.21 

7  57  46.62 

8  0  3.22 
8  1  23.09 
8  4  41.88 
8  15  51.66 
8  21  18.73 

8  24  7.48 
8  29  59.31 
8  32  34.02 
8  37  14.30 
8  39  45.06 

8  51  19.27 

9  0  38.98 
9  7  59.78 
9  21  26.52 
9  24  56.18 


Annual 
Tariation. 


9 
9 
9 
9 
10 


30 
34 
39 
53 
1 


17.74 
9.77 
15.41 
17.45 
23.63 


10  16  9.19 
10  20  43.69 
10  25  54.76 
10  35  51.55 
10  42  22.14 

10  48  58.19 

10  53  47.68 

10  53  57.40 

10  58  15.55 

11  7  3.64 

11  10  0.13 
11  14  22.85 
11  17  19.03 
11  30  14.54 

11  43  52.33 

12  2  58.52 
12  13  12.27 
12  27  1.21 
12  30    2.68 


+3.431 
3.475 
3.418 
3.428 
3.351 

+3.542 
3.361 
3.453 
3.448 
3.358 

+3.432 
3.257 
3.460 
3.422 
3.296 

+3.291 
3.256 
3.322 
3.221 
3.226 

+3.174 
3.226 
3.169 
3.180 
3.204 

+3.144 
3.177 
3.166 
3.104 
3.160 

+3.092 
3.103 
3.118 
3.102 
3.085 

+3.053 
3.098 
3.084 
3.072 
3.128 

+3.074 
3.068 
3.092 

+3.086 


Declination. 


+16  6  22.8 

17  58  12.6 
16  8  16.6 
16  48  51.6 

13  29  21.6 

+21  57  41.9 

14  1  11.3 

18  2  26.4 
18  45  2.8 

14  38  31.3 

+18  32  6.9 

10  6  35.7 
20  28  5.0 
18  38  1.7 
12  35  19.1 

+12  21  47.2 

11  11  36.8 

15  29  1.4 
9  37  30.8 

10  17  30.0 

+  7  25  20.6 
10  29  12.3 

7  18  45.2 

8  40  17.2 

12  36  23.2 

+  7  12  24.6 

10  25  43.8 

9  58  46.6 
4  15  59.1 

11  14  15.1 

+  1  26  7.4 
4  19  12.0 
6  48  16.0 
8  2  35.5 

+  0  38  33.5 

—  2  56  10.2 
6  44  48.1 
2  7  34.2 

—  0  6  2.7 
+  2  30  9.5 

--  2  37  59.2 
--0  3  41.1 

—  8  43  44.3 

—  5  6  39.5 


Annual 
Variatioo. 


-  7.32 

7.83 
9.22 
9.53 
9.91 

-10.06 
10.18 
10.49 
11.21 
11.67 

-11.85 
12.21 
12.41 
12.94 
12.93 

-13.67 
14.23 
14.64 
15.49 
15.69 

-15.90 
16.18 
16.39 
17.10 
17.42 

18.13 
18.22 
18.42 
18.73 
18.94 

-19.10 
19.27 
19.26 
19.41 
19.57 

-19.63 
19.68 
19.74 
19.86 
20.29 

-20J2S 
20.05 
/9.89 
19.97 


MOON-CULMINATING  STARS.   337 


MEAN  PLACES  FOR  1869.0 

. 

No. 

NanM* 

ManU- 
tode. 

Rl|^t  AaeenaloB. 

Annual 
Taxlation. 

Declination. 

Annual 
Variation. 

89 

X  Virginis     .     . 

5 

12  32  29!53 

-f3.095 

O           1          II 

—  7  16  25.6 

—19.90 

90 

Y  Virginis     .     . 

3.2 

12  35     1.46 

3.040 

0  43  50.9 

19.84 

91 

28  Virginis     .     . 

6 

12  35  11.48 

3.100 

6  46  42.8 

19.84 

92 

38  Virginis     .     . 

6 

12  46  28.89 

3.073 

2  50  26.7 

19.67 

93 

V'  Virginis     .     . 

5 

12  47  32.62 

3.117 

8  49  36.8 

19.64 

94 

k  Virginis     .     . 

6 

12  52  54.84 

+3.089 

3    6  12.4 

—19.49 

95 

48  Virginis     .     . 

6 

12  57    9.45 

3.086 

2  57  25.2 

19.46 

96 

^Virginis   .     . 

4.5 

13    3  10.18 

3.101 

4  50  20.3 

19.34 

97 

a  Virginis   .     . 

1 

13  18  17.68 

3.153 

10  28  35.8 

18.93 

98 

P  Virginis     .     . 

5 

13  25    9.51 

3.117 

5  34  43.1 

18.74 

99 

h  Virginis     .     . 

5 

13  26    4.27 

-f3.153 

—  9  29  21.0 

—18.70 

100 

m  Virginis     .     . 

6 

13  34  44.33 

3.143 

8    2  28.8 

18.35 

101 

83  Virginis     .     . 

6 

13  37  26.05 

3.227 

15  31  13.0 

18.33 

102 

86  Virginis     .     . 

6 

13  38  57.68 

3.188 

11  46    8.7 

18.21 

103 

89  Virginis     .     . 

5 

13  42  45.45 

3.249 

17  28  50.4 

18.12 

104 

94  Virginis     .     . 

6 

13  59  21.76 

+3.169 

—  8  15  54.8 

17.37 

105 

K  Virginis     .     . 

4.5 

14    5  54.73 

3.197 

9  39  49.3 

17.09 

106 

k  Virginis     .     . 

5.4 

14  12     1.53 

3.239 

12  46    0.5 

16.79 

107 

sLibree  .     .     . 

6 

14  16  22.79 

3.219 

11     6  52.7 

16.70 

108 

5  Librae   .     .     . 

6 

14  38  44.58 

3.300 

11  54  22.2 

15.46 

109 

o^LlB&JS  .      .     . 

2.3 

14  43  38.09 

+3.306 

15  29  43.5 

—15.21 

110 

t^  Librse  .     .     . 

5.4 

15    4  45.57 

3.410 

19  17  37.8 

13.90 

111 

C^  Librs  .     .     . 

4 

15  20  52.40 

3.376 

16  15  28.0 

12.86 

112 

rLibrso  ,     .     . 

4.5 

15  28  12.03 

3.346 

14  21     1.4 

12.31 

113 

^Librse  .     .     . 

5.4 

15  46  22.28 

3.412 

16  20  33.4 

10.91 

114 

d  SCORFII        .      . 

2.3 

15  52  35.45 

+3.536 

22  14  46.9 

—10.59 

115 

P^  ScORPlI        .      . 

2 

15  57  49.31 

3.477 

19  26  40.0 

10.21 

116 

vs  Scorpii .     .     . 

4 

16    4  23.14 

3.480 

19    7    3.1 

9.66 

117 

ff  Scorpii .     .     . 

3.4 

16  13  13.78 

3.637 

25  16  32.1 

9.01 

118 

^  Ophiuchi    .     . 

5 

16  16  26.40 

3.503 

19  43  41.7 

8.81 

119 

X  Ophiuchi    .     . 

6 

16  19  26.07 

+3.470 

18    9  22.8 

8.51 

120 

a  Scorpii      ,     . 

1.2 

16  21  22.74 

3.668 

26    8  18.1 

8.39 

121 

w  Ophiuchi    .     . 

5 

16  24  22.49 

3.548 

21  11     2.1 

8.05 

122 

B.A.  C.5579  . 

5 

16  33  59.95 

3.463 

17  29    8.8 

7.32 

123 

20  Ophiuchi    .     . 

5 

16  42  35.33 

3.313 

10  32  55.1 

6.72 

124 

29  Ophiuchi    .     . 

6 

16  54  11.53 

+3.503 

--18  41  20.5 

—  5.67 

125 

71  Ophiuchi    .     . 

2.3 

17    2  52.02 

3.436 

15  33  35.0 

4.83 

126 

V  Serpentis   .     . 

5.4 

17  13  27.62 

3.372 

12  42  38.9 

4.02 

127 

$  Ophiuchi    .     . 

3.4 

17  13  58.00 

3.681 

24  51  57.3 

4.05 

128 

f  Serpentis  .     . 

4.3 

17  30    5.20 

3.434 

15  18  47.2 

2.65 

129 

0  Serpentis   .     . 

5.4 

17  34    3.17 

+3.369 

12  48    8.8 

—  2.29 

130 

4  Sagittarii    .     . 

5 

17  51  47.67 

3.661 

23  48    3.1 

—  0.73 

131 

p}  Sagittarii 

4 

18    5  55.75 

+3.586 

21     5  25.3 

+  0.51 

43 


338   MOON-CUIiMIlVATING  STARS. 


1 

MEAN  PLACES  FOR  1869.0 

1. 

1 

1 

t 

No. 

Name. 

Mn^I- 
tade. 

Right  Aieeniloii. 

• 

1 

Annaal 
Variation. 

Docllnatton. 

Annnal 
Variation. 

1 

132 

21  Sagittarii    .     . 

1 

1      5 

h      m        8 

18  17  32.85 

+3'.574 

—20  36'  32.2 

+  1.52 

133 

X  Sagittarii    .     . 

3 

18  19  53.17 

3.707 

25  29  29.5 

1.51 

134 

B.  A.  C.  6279  . 

5.4 

18  21  43.92 

3.419 

14  38  49.0 

1.88 

135 

24  Sagittarii   .     . 

6 

18  25  53.42 

3.667 

24    7  35.0 

2.26 

136 

y^  Sagittarii    .     . 

5 

18  46  15.54 

3.626 

22  54  10.3 

4.03 

1 

137 

^  Sagittarii    .     . 

4 

18  49  54.72 

+3.582 

21  16  33.5 

+  4.34 

138 

0  Sagittarii    .     . 

4 

18  56  49.83 

3.599 

21  55  48.8 

4.90 

139 

7  Sagittarii    .     . 

3 

19     1  58.25 

3.574 

21  13  43.6 

5.37 

140 

d  Sagittarii     . 

5 

19    9  58.18 

3.515 

19  11     1.1 

6.03 

141 

p^  Sagittarii    .     . 

4 

19  14    4.45 

3.487 

18    5  27.3 

6.43 

142 

w  Sagittarii   .     . 

5.4 

19  14  13.48 

+3.445 

16  11  55.3 

+  6.34 

143 

6*  Sagittarii   .     . 

5 

19  35     1.44 

3.438 

16  25  40.4 

8.12 

144 

y  Sagittarii    .     . 

5 

19  38  43.12 

3.506 

20    4  23.1 

8.35 

145 

^Sagittarii   .     . 

6.5 

19  50  31.20 

3.409 

15  50  12.2 

9.25 

146 

63  Sagittarii    .     . 

6 

19  54  38.19 

3.366 

13  59  47.6 

9.69 

147 

P  Capricorni 

6 

20    5    7.96 

+3.350 

—12  59  51.6 

+10.26 

148 

a*  Capricorni    . 

3.4 

20  10  47.04 

3.333 

12  56  55.2 

10.84 

149 

P  Capricorni 

5 

20  21  23.09 

3.431 

18  14  39.2 

11.63 

150 

z^  Capricorni 

5 

20  31  56.67 

3.363 

15  24  45.2 

12.31 

151 

e  Aquarii      .     . 

4.3 

20  40  35.05 

3.257 

9  58  24.0 

12.91 

152 

fj.  Aquabii    .     , 

5.4 

20  45  35.13 

+3.241 

—  9  28  22.6 

+13i» 

153 

0  Capricorni 

4 

20  58  34.87 

3.384 

17  45    3.4 

14.07 

154 

V  Aquarii      .     . 

4.5 

21     2  27.26 

3.274 

11  54    0.8 

14.34 

155 

P  Aquarii     .     . 

3 

21  24  39.67 

3.164 

6    8  45.6 

15.62 

156 

c  Aquarii     .     . 

5.4 

21  30  46.57 

3.199 

8  26  25.0 

15.91 

157 

X  Capricorni 

5.6 

21  39  28.88 

+3.238 

—11  58    7.0 

+16.42 

158 

0  Aquarii     .     . 

4.5 

22    9  55.17 

3.171 

8  26    4.3 

17.76 

159 

p  Aquarii      .     . 

5.6 

22  13  18.29 

3.163 

8  28  38.6 

17.97 

160 

r  Aquarii      .     . 

4.3 

22  14  53.42 

3.105 

2    2  46.3 

18.03 

161 

w                     m 

C  Aquarii      .     . 

3.4 

22  22    5.11 

3.091 

0  41  20.6 

18.31 

162 

(T  Aquarii      .     . 

5.4 

22  23  42.69 

+3.182 

11  20  48.1 

+18.40 

163 

w  Aquarii     .     . 

4.3 

22  28  37.44 

3.084 

0  47  30.7 

18.42 

164 

K  Aquarii      .     . 

5 

22  30  58.24 

3.113 

4  54  10.0 

18.47 

165 

78  Aquarii      .     . 

6 

22  47  44.91 

3.128 

—  7  53  55.6 

19.09 

166 

fi  Piscium      .     . 

5.4 

22  57  12.75 

8.057 

+  36  55.0 

19.30 

167 

0  Aquarii      .     . 

4.5 

23    7  32.30 

+3.113 

6  45  16.5 

+19.37 

168 

r  Piscium     .     . 

4 

23  10  22.44 

3.110 

+  2  34     1.7 

19.63 

169 

r 

K  Piscium      .     . 

5.4 

23  20  13.11 

3.079 

0  32  19.5 

19.66 

170 

t  Piscium     .     . 

4.5 

23  33  12.82 

3.085 

4  54  59.0 

19.47 

171 

19  Piscium      .     . 

6 

23  39  42.14 

3.067 

2  45  40.2 

20.00 

172 

26  Piscium      .     . 

6 

23  48  25.85 

+3.068 

+  6  20  36.4 

+20.05 

173 

(o  Piscium     .     . 

4 

23  52  35.13 

3.078 

6    8  16.6 

19.91 

174 

c*  Piscium      .     . 

6 

23  55  48.19 

+3.066 

+  7  45  29.6 

+20.02 
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FOR  WASHINGTON  MEAN  NOON  AND  MTONIGHT. 

Dale. 

JANUARY 

r 

FEBRUARY. 

MARCH. 

Bemi- 

Horixontal 

Honrlv 

Semi- 

HoTlsontal 

Hourly 

Semi- 

Horizontal 

Hourly 

diameter. 

Farallaz. 

Diir. 

diameter. 

Parallaz. 

Ditf. 

diameter. 

Purollaz. 

Diir. 

—2,14 

d 
1.0 

id  27:3 

60  17.1 

— d!54 

16  13i2 

59  251 

-j^:oo 

16  2l".8 

59  5()!6 

1.5 

16  25i2 

60    9.2 

0.79 

16    6.6 

59    0.8 

2.06 

16  14.5 

59  30.0 

2.29 

2.0 

16  22.3 

59  58.5 

0.99 

15  59.8 

58  35.9 

2.09 

16    6.9 

59    2.0 

2.37 

2.5 

16  18.8 

59  45.6 

1.16 

15  53.0 

58  10.9 

2.08 

15  59.1 

OO      J!OmO 

2.40 

3.0 

16  14.7 

59  30.8 

1.30 

15  46.3 

57  46.3 

2.02 

15  51.3 

58    4.6 

2.38 

3.5 

16  10.3 

59  14.7 

1.39 

15  39.8 

57  22.5 

1.95 

15  43.6 

57  36.4 

2.32 

4.0 

16    5.7 

58  57.7 

1.45 

15  33.6 

56  59.7 

1.85 

15  36.2 

57    9.1 

2.23 

4.5 

16    0.9 

58  40.2 

1.47 

15  27,7 

56  38.1 

1.75 

15  29.1 

56  43.1 

2.10 

5.0 

15  56.1 

58  22.5 

1.47 

15  22.2 

56  17.8 

1.63 

15  22.5 

56  18.7 

1.96 

5.5 

15  51.3 

58    4.9 

1.45 

15  17.0 

55  58.9 

1.51 

15  16.3 

55  56.2 

1.81 

6.0 

15  46.5 

57  47.3 

1.44 

15  12.3 

55  41.5 

1.39 

15  10.7 

55  35.6 

1.64 

6.5 

15  41.8 

57  29i) 

1.43 

15    8.0 

55  25.6 

157 

15    5.6 

55  17.0 

1.46 

7.0 

15  375 

57  12.8 

1.41 

15    4.0 

55  11.1 

1.15 

15    1.1 

55    0.4 

1.29 

7.5 

15  32.6 

56  56.1 

1.37 

15    0.4 

54  58.0 

1.04 

14  57.2 

54  45.9 

1.12 

8.0 

15  28.2 

56  39.9 

1.33 

14  57.2 

54  46J2 

0.93 

14  53.8 

54  33.4 

0.96 

8.5 

15  23.9 

56  24.2 

li28 

14  54.4 

54  35.7 

0.82 

14  50.9 

54  22.9 

0.80 

9.0 

15  19.8 

56    9.1 

1.24 

14  51.9 

54  26.5 

0.71 

14  48.5 

54  14.2 

0.64 

9.5 

15  15.8 

55  54.5 

1.19 

14  49.8 

54  18.7 

0.61 

14  46.7 

54    7.4 

0.49 

10.0 

15  12.0 

55  40.6 

1.13 

14  48.0 

54  12.1 

0.51 

14  45.3 

54    23 

0.36 

10.5 

15    8.5 

55  27.5 

1.07 

14  46.5 

54    6.6 

0.41 

14  44.4 

53  58.8 

0.23 

11.0 

15    5.1 

55  15.0 

1.02 

14  45.3 

54    2.3 

0.31 

14  43.8 

53  56.8 

—0.11 

11.5 

15    1.8 

55    3.1 

0.96 

14  44.4 

53  59.2 

0.21 

14  43.6 

53  56.2 

0.00 

12.0 

14  58.8 

54  52.0 

0.90 

14  43.9 

53  57.3 

—0.11 

14  43.8 

53  57.0 

+0,12 

12.5 

14  56.0 

54  41.7 

0.83 

14  43.8 

53  56.7 

+0.01 

14  44.4 

53  59.0 

053 

13.0 

14  53.5 

54  32.3 

0.75 

14  44.0 

53  57.6 

0.14 

14  45.3 

54    2.3 

0.33 

13.5 

14  51.2 

54  23.9 

0.66 

14  44.7 

54    0.1 

0.28 

14  46.5 

54    6.9 

0.43 

14.0 

14  49.2 

54  16.7 

0.55 

14  45.8 

54    4.2 

0.41 

14  48.1 

54  12.7 

0.54 

14.5 

14  47.6 

54  10.8 

0.44 

14  47.4 

54    9.9 

0.55 

14  50.0 

54  19.8 

0.64 

15.0 

14  46.4 

54    6.3 

0.31 

14  49.4 

54  17.4 

0.71 

14  52.3 

54  28.2 

0.75 

15.5 

14  45.5 

54    3.4 

0.17 

14  52.0 

54  26.9 

0.87 

14  55.0 

54  38.0 

0.87 

16.0 

14  45i2 

54    2.3 

—0.01. 

14  55.1 

54  38.4 

1.04 

14  58.0 

54  49.2 

0.99 

16.5 

14  45.5 

54    3.2 

+0.15 

14  58.8 

54  51.9 

151 

15    1.5 

55    1.8 

1.11 

17.0 

14  46.3 

54    6:2 

0.33 

15    3.1 

55    7.5 

1.39 

15    5.3 

55  15.9 

154 

17.5 

14  47.7 

54  11.3 

0.52 

15    7.9 

55  25.2 

1.56 

15    9.6 

55  31.6 

1.37 

18.0 

14  49.8 

54  18.7 

0.72 

15  13.3 

55  45.0 

1.74 

15  14.3 

55  48.8 

1.50 

18.5 

14  52.4 

54  28.5 

0.92 

15  19.2 

56    6.9 

1.91 

15  19.4 

56    7.5 

1.63 

19.0 

14  55.8 

54  40.8 

1.12 

15  25.7 

56  30.7 

2.06 

15  24.9 

56  27.8 

1.75 

19.5 

14  59.8 

54  55.6 

1.33 

15  32.7 

56  56.3 

2.20 

15  30.8 

56  49.5 

1.87 

20.0 

15    4.5 

55  12.8 

1.53 

15  40.1 

57  23.4 

2.31 

15  37.1 

57  12.5 

1.97 

20.5 

15    9.8 

55  32.4 

1.73 

15  47.8 

57  51.7 

2.39 

15  43.7 

57  36.7 

2.06 

21.0 

15  15.8 

55  54.2 

1.92 

15  55.6 

58  20.7 

2.43 

15  50.5 

58    1.8 

2.12 

21  i> 

15  22.3 

56  18.2 

2.08 

16    3.6 

58  49.9 

2.42 

15  57.5 

58  27.4 

2.15 

22.0 

15  29.3 

56  44.0 

2.21 

16  11.4 

59  18.6 

2.36 

16    4.5 

58  53.1 

2.14 

22.5 

15  36.7 

57  11.2 

2.32 

16  18.9 

59  46.1 

2.23 

16  11.4 

59  18.5 

2.08 

23.0 

15  44.4 

57  39.6 

2.40 

16  25.9 

60  11.8 

2.04 

16  18.0 

59  42.8 

1.98 

23.5 

15  52.3 

58    8.6 

2.43 

16  32i2 

60  34.8 

1.79 

16  24.2 

60    5.5 

1.82 

24.0 

16    0.2 

58  37.6 

2.40 

16  37.5 

60  54.5 

1.48 

16  29.8 

60  26.0 

1.60 

24.5 

16    8.0 

59    5.9 

2.32 

16  41.8 

61  10.1 

1.12 

16  34.5 

60  43.6 

1.33 

25.0 

16  15.3 

59  32.8 

2.18 

16  44.8 

61  21ii 

0.72 

16  38.3 

60  57.6 

1.02 

25.5 

16  22.0 

59  57.6 

1.97 

16  46.4 

61  27.3 

+0.30 

16  41.0 

61    7.5 

0.67 

26.0 

16  28.0 

60  19.7 

1.71 

16  46.7 

61  2&J2 

—0.13 

16  42.5 

61  12.9 

+0.28 

26.5 

16  33.1 

60  38.4 

1.40 

16  45.6 

61  24.0 

0.56 

16  42.7 

61  13.6 

—0.14 

27.0 

16  37.1 

60  53.1 

1.05 

16  43.1 

61  14.8 

0.97 

16  41.6 

61    9.4 

0.55 

27.5 

16  39.9 

61    3.4 

0.67 

16  39.3 

61     0.9 

1.34 

16  39.2 

61     0.5 

0.94 

28.0 

16  41.5 

61    9.0 

+0.27 

16  34.3 

60  42.8 

1.66 

16  35.5 

60  47.1 

1.29 

28.5 

16  41.7 

61    9.8 

—0.13 

16  28.4 

60  21.1 

1.93 

16  30.8 

GO  29.6 

1.62 

29.0 

16  40.6 

61    5.9 

0.52 

16  21.8 

59  56.6 

—2.14 

16  25.0 

60    8.5 

^^\        MA     A 

1.90 

29.5 

16  38.3 

60  57.5 

0.88 

16  18.5 

59  44.4 

2.11 

30.0 

16  34.9 

60  45.0 

liJO 

16  11.3 

59  18.1 

257 

30.5 

16  30.6 

60  28.9 

1.48 

A4 

r  =  sm  i 

\v 

16    3.7 

58  50.3 

2.37 

31.0 

16  25.4 

60    9.8 

1.70 

15  55.9 

58  21.5 

2.42 

31.5 

16  19.5 

59  48.3 

—1.88 

15  48.0 

57  52.5 

—2.41 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

1 

Date. 

APRIL. 

MAY. 

JUNE. 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Honriy 

diameter. 

ParaUaz. 

Diff. 

diameter. 

Parallax. 

Diflr. 

diameter. 

Parallax. 

DUE 

d 
1.0 

1^  40i2 

57  23:9 

-5^:35 

1^  I4U 

55  4^!3 

— i!80 

1^  Sli 

5^2^:4 

—056 

1.5 

15  32.7 

56  56.2 

2.26 

15    8.8 

55  28.8 

1.64 

14  49.6 

54  18.0 

0A5 

2.0 

15  25.5 

56  29.9 

2.13 

15    3.8 

55  10.3 

1.46 

14  48.8 

54  15.3 

—0.13 

2.5 

15  18.8 

56    5.3 

1.98 

14  59.4 

54  54.0 

1.26 

14  48.8 

54  15.1 

+0.08 

3.0 

15  12.6 

55  42.6 

1.81 

14  55.6 

54  40.2 

1.05 

14  49.4 

54  17.5 

0.29 

3.5 

15    7.0 

55  22.1 

1.62 

14  52.5 

54  28.9 

0.84 

14  50.7 

54  22.3 

0.50 

4.0 

15    2.0 

55    3.8 

1.43 

14  50.1 

54  20.1 

0.63 

14  52.7 

54  29.5 

0.70 

4.5 

14  57.7 

54  47.8 

1.23 

14  48.4 

54  13.9 

0.42 

14  55.3 

54  39.0 

0.86 

5.0 

14  54.0 

54  34.2 

1.03 

14  47.4 

54  10.2 

051 

14  58.4 

54  50.6 

1.04 

5.5 

14  50.9 

54  23.1 

0.83 

14  47.1 

54    8.9 

—0.01 

15    2.1 

55    4.1 

1.19 

6.0 

14  48.6 

54  14.3 

0.64 

14  47.4 

54  10.0 

+0.18 

15    6i2 

55  19.2 

1.31 

6.5 

14  46.8 

54    7.8 

0.45 

14  48.3 

54  13.3 

0.37 

15  10.7 

55  35.6 

1.42 

7.0 

14  45.6 

54    3.5 

0.27 

14  49.7 

54  18.7 

0.53 

15  15.5 

55  53.1 

1.49 

7.5 

14  45.0 

54    1.2 

—0.11 

14  51.7 

54  25.9 

0.67 

15  20.4 

56  11.4 

1.54 

8.0 

14  44.9 

54    0.9 

-H).05 

14  54i2 

54  34.9 

0.80 

15  25.5 

56  30.1 

1.56 

8.5 

14  45.3 

54    2.4 

0.20 

14  57.0 

54  45.3 

0.92 

15  30i> 

56  48i) 

1.56 

9.0 

14  46.2 

54    5.6 

0.33 

15    0.2 

54  57.0 

1.02 

15  35.7 

57    7.6 

1.53 

9.5 

14  47.5 

54  10.3 

0.45 

15    3.6 

55    9.7 

1.10 

15  40.6 

57  25.5 

1.48 

10.0 

14  49.1 

54  16.4 

0.56 

15    7.4 

55  23.4 

1.17 

15  45.3 

57  42.8 

1.40 

10.5 

14  51.1 

54  23.7 

0.66 

15  11.3 

55  37.7 

li22 

15  49.7 

57  59.1 

1.31 

11.0 

14  53.4 

54  32.1 

0.74 

15  15.3 

55  52.5 

1.25 

15  53.8 

58  14.1 

151 

11.5 

14  56.0 

54  41.6 

0.82 

15  19.4 

56    7.6 

1.26 

15  57.5 

58  27.6 

1.09 

12.0 

14  58.8 

54  52.0 

0.90 

15  23.5 

56  22.9 

1.27 

16    0.8 

58  39.6 

0.94 

12.5 

15    1.9 

55    3.3 

0.98 

15  27.7 

56  38.2 

liJ7 

16    3.6 

58  50.0 

0.80 

13.0 

15    5.2 

55  15.5 

1.05 

15  31.8 

56  53.4 

1.26 

16    6.0 

58  58.8 

0.67 

13.5 

15    8.8 

55  28.5 

1.12 

15  35.9 

57    8.4 

lii4 

16    8.0 

59    5^ 

0.53 

14.0 

15  12.6 

55  42.4 

1.19 

15  40.0 

57  23.1 

1.22 

16    9.5 

59  11.5 

0.40 

14.5 

15  16.6 

55  57.0 

1.25 

15  43.9 

57  37.6 

1.19 

16  10.6 

59  15.5 

0J28 

15.0 

15  20.7 

56  12.3 

1.31 

15  47.7 

57  51.6 

1.16 

16  11.3 

59  18.0 

0.16 

15.5 

15  25.1 

56  28.4 

1.37 

15  51.4 

58    5.3 

1.12 

16  11.6 

59  19JSi 

+0.05 

16.0 

15  29.6 

56  45.2 

1.43 

15  55.0 

58  18.5 

1.08 

16  11.5 

59  19.1 

—0.06 

16.5 

15  34.4 

57    2.7 

1.49 

15  58.5 

58  31.1 

1.04 

16  11.1 

59  17.7 

0.17 

17.0 

15  39.4 

57  20.9 

1.54 

16    1.8 

58  43.2 

0.98 

16  10.4 

59  15.0 

0.27 

17.5 

15  44.4 

57  39.6 

1.58 

16    4.9 

58  54.6 

0.92 

16    9.4 

59  11.1 

0.37 

18.0 

15  49.6 

57  58.7 

1.60 

16    7.8 

59    5.3 

0.85 

16    8.0 

59    6.1 

0.47 

18.5 

15  54.9 

58  18.0 

1.62 

16  10.4 

59  15.0 

0.77 

16  esi 

58  59.7 

0.57 

19.0 

16    OSl 

58  37.4 

1.62 

16  12.7 

59  23.6 

0.67 

16    4.1 

58  52.2 

0.66  , 

19.5 

16    5.4 

58  56.7 

1.59 

16  14.7 

59  30.8 

0.55 

16    1.8 

58  43.4 

0.78 

20.0 

16  10.5 

59  15.3 

1.52 

16  16.3 

59  36.6 

0.41 

15  59.1 

58  33.3 

0.89 

20.5 

16  15.3 

59  32.9 

1.41 

16  17.4 

59  40.5 

0.25 

15  66.0 

58  22.0 

0.99 

21.0 

16  19.7 

59  49.1 

1.28 

16  17.9 

59  42.5 

+0.08 

15  52.6 

58    9.4 

1.09 

21.5 

16  23.6 

60    3.4 

1.11 

16  17.8 

59  42.2 

— O.ll 

15  48.8 

57  55.7 

1.19 

22.0 

16  26.9 

60  15.4 

0.89 

16  17.1 

59  39.5 

0.32 

15  44.8 

57  40.9 

1.27 

22.5 

16  29.4 

60  24.6 

0.64 

16  15.7 

59  34.3 

0.53 

15  40.5 

57  26.1 

1.35 

23.0 

16  31.0 

60  30.6 

0.36 

16  13.6 

59  26.6 

0.75 

15  36.0 

57    8.6 

1.41 

23.5 

16  31.7 

60  33.0 

+0.05 

16  10.8 

59  16.2 

0.96 

15  31.4 

56  51.6 

1.45 

24.0 

16  31.3 

60  31.7 

—0.27 

16    7.3 

59    3.5 

1.15 

15  26.6 

56  34.0 

1.46 

24.5 

16  29.9 

60  26.5 

0.59 

16    3.2 

58  48.5 

1.34 

15  21.8 

56  16.5 

1.46 

25.0 

16  27.5 

60  17.5 

0.91 

15  58.5 

58  31.3 

1.50 

15  17.1 

55  59.1 

1.43 

25.5 

16  24.0 

60    4.8 

1.21 

15  53.4 

58  12.5 

1.63 

15  12.5 

55  42.2 

1.38 

26.0 

16  19.6 

59  48.7 

1.48 

15  47.9 

57  52.2 

1.73 

15    8.1 

55  26.1 

1.31 

26.5 

16  14.4 

59  29.6 

1.71 

15  42.1 

57  31.0 

1.80 

15    4.0 

55  11.0 

152 

27.0 

16    8.5 

59    7.9 

1.90 

15  36.2 

57    9.1 

1.83 

15    Oii 

54  57.2 

1.10 

27.5 

16    ^.1 

58  44.2 

2.05 

15  30.2 

56  47.2 

1.83 

14  56.9 

54  44.9 

0.96 

28.0 

15  55.2 

58  19.1 

2.14 

15  24.3 

56  25.5 

1.79 

14  54.0 

54  34.4 

0.80 

28.5 

15  48.2 

57  53.2 

2.18 

15  18.6 

56    4.5 

1.71 

14  61.7 

54  25.9 

om 

29.0 

15  41.0 

57  27.0 

2.18 

15  13.2 

55  44.6 

1.61 

14  50.0 

54  19.6 

0.44 

29.5 

15  33.9 

57    1.0 

2.14 

15    8.1 

55  26.1 

1.48 

14  48.9 

54  15.7 

054 

30.0 

15  27.1 

56  35.7 

2.06 

15    3.5 

55    9.3 

1.33 

14  48.5 

54  14.1 

—0.03 

30.5 
31.0 

15  20.5 
15  14.4 

56  11.7 
55  49.3 

1.94 

1.80 

14  59.5 
14  56.0 

54  54.4 
54  41.7 

1.16 
0.97 

14  48.8 

54  15.1 

+0.18 

*   _ 

r  SB  iOT  i 

1 

A                                                             1 

31.5 

15    8.8 

55  28.8 

—1.64 

14  53.2 

54  31.3 

—0.77 

Ai 

1 
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FOE  WASHINGTON  MEAN  NOON  AND  MTONIGHT, 

Data. 

JULY. 

AUGUST 

• 

SEPTEMBER.              1 

Semi' 

HoriBontal 

Hourly 

Semi- 

Horizontal 

Hourly 

Semi* 

Horltontal 

Hourly 

diameter. 

ParaUuL 

Dlff. 

diameter. 

Parallax. 

Dlff. 

diameter. 

Parallax. 

Diff. 

d 
1.0 

li  49.8 

5^  18.7 

-H)'.39 

1^    9.8 

56  2^.4 

+i:67 

li  49.3 

57  57;7 

+^40 

1.5 

14  51J> 

54  24.8 

0.61 

15  15.6 

55  53.6 

1.84 

15  57.2 

58  26.7 

2.41 

2.0 

14  53.5 

54  33.4 

0.82 

15  21.9 

56  16.6 

1.99 

16    5.1 

58  55.4 

2.37 

2.5 

14  56.8 

54  44.6 

1.02 

15  28.6 

56  41.3 

2.11 

16  12.7 

59  23i2 

2.27 

3.0 

15    0.5 

54  58.1 

1.22 

15  35.6 

57    7.2 

2ii0 

16  19.8 

59  495 

2.11 

3.5 

15    4.8 

55  13.9 

1.40 

15  42.8 

57  33.9 

2.25 

16  26.4 

60  135 

1.89 

4.0 

15    9.7 

55  31.6 

1.56 

15  50.2 

58    0.9 

2.25 

16  32.1 

60  345 

1.61 

4.5 

15  15.0 

55  51.2 

1.69 

15  57.5 

58  27.6 

2J21 

16  36.8 

60  52.0 

1J29 

5.0 

15  20.7 

56  12i2 

1.80 

16    4.6 

58  53.6 

2.12 

16  40.4 

61    5J2 

0.92 

5.5 

15  26.7 

56  34.4 

1.88 

16  11.2 

59  18.0 

1.97 

16  42.8 

61  13.0 

0.53 

6.0 

15  32.9 

56  57.3 

1.93 

16  17.3 

59  40.4 

1.77 

16  43.8 

61  17.7 

+0.12 

6.5 

15  395 

57  20.5 

1.93 

16  22.7 

60    0.1 

152 

16  435 

61  16.6 

—059 

7.0 

15  45.5 

57  43.5 

liX) 

16  27.2 

60  16.6 

1.24 

16  41.9 

61  10.7 

0.69 

r.5 

15  51.6 

58    5.9 

1.84 

16  30.7 

60  295 

0.93 

16  39.1 

61    0.2 

1.C6 

8.0 

15  57.4 

58  27.3 

1.73 

16  33i2 

60  385 

0.59 

16  35.1 

60  455 

1.38 

8.5 

16    2.8 

58  47.1 

1.58 

16  345 

60  43.4 

+0.25 

16  30.1 

60  27.2 

1.66 

9.0 

16    7.7 

59    4.9 

1.40 

16  34.7 

60  44.1 

—0.09 

16  24.3 

60    6.0 

1.88 

95 

16  11.9 

59  20.4 

1.19 

16  33.8 

60  40.9 

0.42 

16  17.9 

59  42.4 

2.04 

10.0 

16  15.4 

59  33.3 

0.96 

16  31.9 

60  33.8 

0.73 

16  11.0 

59  17Si 

2.16 

10.5 

16  18.1 

59  43.3 

0.72 

16  29.1 

60  23.3 

1.00 

16    3.9 

58  50.9 

252 

11.0 

16  20.0 

59  50.5 

048 

16  25.4 

60    9.8 

1.23 

15  56.7 

58  24.4 

2.22 

11.5 

16  21.2 

59  54.7 

+0.24 

16  21.0 

59  53i) 

1.41 

15  495 

57  57.9 

2.19 

12.0 

16  21.6 

59  56.0 

0.00 

16  16.1 

59  35.9 

1.56 

15  42.4 

57  32.2 

2.12 

12.5 

16  21.2 

59  54.7 

—0.22 

16  10.8 

59  16.4 

1.67 

15  35.6 

57    7.3 

2.03 

13.0 

16  20i2 

59  50.8 

0.41 

16    5i} 

58  56.0 

1.73 

15  29.2 

56  43.7 

1.92 

13i> 

16  18.5 

59  44.7 

059 

15  595 

58  35.0 

1.76 

15  23.2 

56  215 

1.79 

14.0 

16  16.3 

59  36.6 

0.75 

15  53.8 

58  13i) 

1.76 

15  17.6 

56    0S> 

1.65 

14.5 

16  13.6 

59  26.7 

0.88 

15  48.1 

57  52.9 

1.74 

15  12.4 

55  41.9 

151 

15.0 

16  10.6 

59  15.5 

0.98 

15  425 

57  32.3 

1.69 

15    7.7 

55  24.6 

1.37 

15.5 

16    7Si 

59    3.2 

1.C6 

15  37.0 

57  124 

1.63 

15    3.4 

55    9.0 

1.23 

16.0 

16    3.6 

58  50.1 

1.12 

15  31.8 

56  53i2 

1.57 

14  59.6 

54  55.0 

1.09 

16.5 

15  59.9 

58  36.4 

1.16 

15  26.8 

56  34.9 

1.49 

14  56.3 

54  42.7 

0.96 

17.0 

15  66.1 

58  22.2 

1.20 

15  22.1 

56  17.4 

1.41 

14  53.4 

54  32X) 

0.83 

17.5 

15  52.1 

58    7.7 

1.23 

15  17.6 

56    1.0 

1.33 

14  50.9 

54  22.8 

0.70 

18.0 

15  48.1 

57  52.8 

1.24 

15  13.4 

55  455 

1.25 

14  48.8 

54  15.1 

058 

18.5 

15  44.0 

57  37.8 

1.25 

15    9.4 

55  30.9 

1.17 

14  47.1 

54    8.8 

0.46 

19.0 

15  39.9 

57  22.7 

1.25 

15    5.7 

55  17.4 

1.09 

14  45.8 

54    3.9 

0.35 

19.5 

15  35.7 

57    7.6 

1.26 

15    2.3 

55    4.8 

1.01 

14  44.8 

54    0.4 

054 

20.0 

15  31.6 

56  52.5 

1.26 

14  59.1 

54  53.2 

0.92 

14  44.1 

53  58.1 

0.13 

20.5 

15  27.5 

56  37.4 

1.26 

14  56.3 

54  42.7 

0.84 

14  43.9 

53  57.1 

—0.02 

21.0 

15  23.4 

56  22.4 

1.25 

14  53.7 

54  33.1 

0.75 

14  44.0 

53  57.4 

+0.08 

21.5 

15  19.4 

56    7.5 

1.23 

14  51.4 

54  24.7 

0.66 

14  44.4 

53  59.1 

050 

22.0 

15  15.4 

55  52.9 

1.20 

14  49.4 

54  17.4 

0.57 

14  45.2 

54    2.1 

0.31 

22.5 

15  11.5 

55  38.7 

1.17 

14  47.7 

54  IIJ2 

0.47 

14  46.4 

54    6.7 

0.44 

23.0 

15    7.8 

55  24.9 

1.12 

14  46.4 

54    6.3 

0.36 

14  48.1 

54  12.7 

0.57 

23.5 

15    4.2 

55  11.8 

1.07 

14  45.4 

54    2.7 

0.24 

14  50.2 

54  20.4 

0.71 

24.0 

15    0.8 

54  59.4 

1.01 

14  44.8 

54    0.6 

—0.11 

14  52.8 

54  29.7 

0.85 

24.5 

14  57.7 

54  47.9 

0.92 

14  44.7 

54    0.1 

+0.02 

14  55.8 

54  40.9 

1.00 

25.0 

14  54.9 

54  37.4 

0.82 

14  45.0 

54    1.4 

0.17 

14  59.3 

54  53.8 

1.16 

25.5 

14  52.4 

54  28.2 

0.71 

14  45.9 

54    45 

0.34 

15    3.4 

55    8.7 

1.32 

• 

26.0 

14  50.3 

54  20.5 

0.58 

14  47.3 

54    9.6 

0.51 

15    7.9 

55  255 

.  1.48 

26.5 

14  48.6 

54  14.4 

0.44 

14  49.3 

54  16.9 

0.69 

15  13.0 

55  4iJ2 

1.63 

27.0 

14  47.4 

54  10.1 

0J2S 

14  51.8 

54  26.3 

0.87 

15  18.6 

56    4.7 

1.79 

27.5 

14  46.8 

54    7.8 

—0.11 

14  55.0 

54  38.0 

1.06 

15  24.7 

56  27.0 

1.93 

28.0 

14  46.7 

54    7.6 

+0.07 

14  58.8 

54  51.9 

1.25 

15  31.3 

56  51.0 

2.C6 

28.5 

14  47.3 

54    9.7 

0.26 

15    3.2 

55    8.2 

1.45 

15  38.2 

57  165 

2.18 

29.0 

14  48.5 

54  14.1 

0.46 

15    8.3 

55  26.8 

1.64 

15  45.4 

57  43.1 

2.26 

29.5 

14  50.4 

54  21.0 

0.67 

15  14.0 

55  47.6 

1.82 

15  52.9 

58  10.6 

2.31 

300 

14  52.9 

54  30.4 

0.88 

15  20.2 

56  105 

1.98 

16    05 

58  38.4 

2.32 

30.5 
31.0 

14  56.2 

15  0.1 

54  42.2 
54  56.6 

1.09 
1.29 

15  26.9 
15  34.1 

56  35i2 

57  15 

2.13 
2.25 

16    8.0 

59    6.1 

+2.29 

A    M 

r  =  .273  ^ 

ft  . 

31.5 

15    4.6 

r.5  13.3 

+1.49 

15  41.6 

57  29.1 

+2.35 

Ai 

\k 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Date. 

OCTOBER. 

NOVEMBER. 

DECEMBER,               1 

Semi- 

Horixontal 

Honrlj 

Bemi- 

Horizontal 

Honrly 

Semi- 

Horizontal 

!     HonriT 

diameter. 

ParaUax. 

Diff. 

diameter. 

Parallax. 

Diff. 

diameter. 

ParaUaz. 

IHff. 

d 
1.0 

id  li'.3 

59  33!0 

+2.20 

16  36^3 

60  5d!l 

+0!73 

16  24!0 

60    4.7 

It 
—0.45 

1.5 

16  22.3 

59  58.5 

2.05 

16  38.1 

60  56.7 

0.38 

16  22.0 

59  57.5 

0.73 

2.0 

16  28.7 

60  21.9 

1.84 

16  38.8 

60  59.1 

+0.01 

16  19.1 

59  47.1 

1.01 

2.5 

16  34.3 

60  42.4 

1.58 

16  38.2 

60  56.9 

—0.36 

16  15.4 

59  33.4 

1          156 

3.0 

16  38.9 

60  59.5 

1.26 

16  36.4 

60  50.3 

0.73 

16  10.9 

59  16.9 

1.49 

3.5 

16  42.4 

61  12.4 

0.89 

16  33.4 

60  39.3 

1.09 

16    5.8 

58  57.8 

1.69 

4.0 

16  44.7 

61  20.7 

0.49 

16  29.3 

60  24.3 

1.42 

16    0.0 

58  36.5 

1.85 

4.5 

16  45.6 

61  24.1 

+0.07 

16  24.2 

60    5.4 

1.71 

15  53.7 

58  13.6 

1.97 

5.0 

16  45.1 

61  22.5 

-^.35 

16  185 

59  43.4 

1.95 

15  47.1 

57  49.5 

2.04 

5.5 

16  43.3 

61  15.8 

0.76 

16  11.5 

59  18.9 

2.14 

15  40.4 

57  24.9 

2.07 

6.0 

16  40.2 

61    4.2 

1.15 

16    4.3 

58  52.5 

2.27 

15  33.7 

57    05 

2.05 

6.5 

16  35.8 

60  48.2 

1.51 

15  56.8 

58  24.7 

2.34 

15  27.1 

56  35.9 

1.99 

7.0 

16  30.4 

60  28.4 

1.81 

15  49.1 

57  56.5 

2.36 

15  20.8 

56  12.6 

1.90 

7.5 

16  24.1 

60    5.2 

2.05 

15  41.4 

57  28.3 

2.33 

15  14.8 

55  50.6 

1.78 

8.0 

16  17.1 

59  39.4 

2.24 

15  33.9 

57    0^ 

2.26 

15    OSi 

55  305 

1.63 

8.5 

16    9.6 

59  11.8 

2.36 

15  26.7 

56  34.4 

2.15 

15    4.2 

56  11.7 

1.45 

9.0 

16    1.8 

58  43.1 

2.42 

15  19.9 

56    9.5 

2.01 

14  59.8 

54  55.5 

155 

9.5 

15  53.9 

58  14.1 

2.43 

15  13.7 

55  46.5 

1.84 

14  56.0 

54  41.7 

1.05 

10.0 

15  46.0 

57  45.2 

2.39 

15    8.0 

55  25.6 

1.65 

14  52.9 

54  30.4 

0.83 

10.5 

15  38.3 

57  17.1 

2.31 

15    2.9 

55    7.0 

1.45 

14  50.6 

54  21.7 

0.G2 

11.0 

15  31.0 

56  50.2 

2.19 

14  58.5 

54  50.8 

1.25 

14  49.0 

54  15.6 

0.40 

11.5 

15  24.1 

56  24.7 

2.05 

14  54.7 

54  37.0 

1.04 

14  48.0 

54  12.1 

-^,18 

12.0 

15  17.7 

56    1.1 

1.89 

14  51.7 

54  25.8 

0.83 

14  47.7 

54  11.3 

+0.03 

12.5 

15  11.8 

55  39.6 

1.71 

14  49.3 

54  16.9 

0.62 

14  48.2 

54  12.9 

054 

13.0 

15    6.5 

55  20.1 

1.53 

14  47.6 

54  10.7 

0.43 

14  49.3 

54  17.0 

044 

13.5 

15    1.8 

55    2.8 

1.35 

14  46.5 

54    6.7 

0.24 

14  51.0 

54  23.4 

Oj62 

14.0 

14  57.6 

54  47.6 

1.17 

14  46.0 

54    5.0 

—0.05 

14  53.3 

54  31.8 

0.79 

14.5 

14  54.1 

54  34.7 

0.99 

14  46.1 

54    6.4 

+0.12 

14  56.1 

54  425 

0.94 

15.0 

14  51.2 

54  23.9 

0.81 

14  46.8 

54    7.7 

0.28 

14  59.4 

54  545 

im 

15.5 

14  48.8 

54  15.1 

0.65 

14  47.9 

54  11.9 

0.42 

15    3.1 

55    7.7 

J. 18 

16.0 

14  46.9 

64    8.3 

0.49 

14  49.5 

54  17.8 

0.55 

15    7.1 

55  22.5 

l^ 

16.5 

14  45.6 

54    3.5 

0.33 

14  51.5 

54  25.1 

0.67 

15  11.4 

55  38.1 

1.34 

17.0 

14  44.8 

54    0.4 

0.18 

14  53.8 

54  33.7 

0.77 

15  15.8 

55  54.4 

1.38 

17.5 

14  44.4 

53  59.1 

—0.05 

14  56.5 

54  43.5 

0.86 

15  20.3 

56  11.0 

1.40 

18.0 

14  44.5 

53  59.3 

+0.08 

14  59.4 

54  54.3 

0.93 

15  24.9 

56  27.7 

1.39 

18.5 

14  44.9 

64    0.9 

0.19 

15    2.6 

55    5.9 

1.00 

15  29.4 

56  44.3 

1.3? 

19.0 

14  45.7 

54    3.9 

0.30 

15    6.0 

55  18.2 

1.05 

15  33.8 

57    0.5 

1.33 

19.5 

14  46.9 

54    8.2 

0.41 

15    9.5 

55  31.1 

1.10 

15  38.1 

57  16.1 

158 

20.0 

14  48.4 

54  13.6 

0.51 

15  13.1 

55  44.5 

1.14 

15  42.1 

57  31.0 

151 

20.5 

14  50.2 

54  20J2 

0.60 

15  16.8 

55  58.3 

1.17 

15  46.0 

57  45.1 

1.14 

21.0 

14  52.3 

54  28.0 

0.70 

15  20.7 

56  12.5 

1.20 

15  49JS 

57  585 

1.06 

21.5 

14  54.7 

54  37.0 

0.79 

15  24.7 

56  27.0 

li22 

15  52.8 

58  10.4 

<».97 

22.0 

14  67.5 

54  47.0 

0.88 

15  28.8 

56  41.9 

1.25 

15  55.8 

58  21.6 

0.89 

22.5 

15    0.5 

54  58.2 

0.98 

15  32.9 

56  57.1 

1.27 

15  58.6 

58  31.7 

0.80 

23.0 

15    3.9 

55  10.6 

1.08 

15  37.1 

57  12.5 

IJ29 

16    1.1 

58  40.9 

0.72 

23.5 

15    7.6 

55  24.1 

1.18 

15  41 .3 

57  28.1 

1.31 

16    3.3 

58  49.0 

0.64 

24.0 

15  11.6 

55  39.0 

1.29 

15  45.6 

57  44.0 

1.33 

16    5.3 

58  565 

0.56 

24.5 

15  16.0 

55  55.1 

1.39 

15  50.0 

58    0.0 

1.33 

16    7.0 

59    2.5 

0.48 

25.0 

15  20.7 

56  12.4 

1.49 

15  54.4 

58  16.0 

1.33 

16    8.4 

59    7.8 

0.40 

25.5 

15  25.8 

56  30.9 

1.59 

15  58.7 

58  32.0 

1.32 

16    9.6 

59  12.1 

0.32 

26.0 

15  31.1 

66  50.7 

1.69 

16    3.0 

58  47.7 

1.29 

16  10.5 

59  15.4 

053 

26.5 

15  36.8 

57  11.5 

1.78 

16    7.2 

59    2.9 

1.24 

16  11.1 

59  17.5 

0.13 

27.0 

15  42.7 

57  33.3 

1.85 

16  11.1 

59  17.3 

1.17 

16  11.3 

59  18.3 

+0.02 

27.5 

15  48.9 

57  56.9 

1.91 

16  14.7 

59  30.8 

1.07 

16  11.2 

59  17.8 

—0.10 

28.0 

15  55.2 

58  19.0 

1.94 

16  18.0 

59  42.8 

0.93 

16  10.6 

59  15.8 

054 

28.5 

16    1.5 

58  42.3 

1.94 

16  20.8 

59  52.9 

0.76 

16    9.6 

59  12.1 

0.38 

29.0 

16    7.8 

59    5.4 

1.90 

16  22.9 

60    0.9 

0.57 

16    8.1 

59    6.5 

0.54 

29.5 

16  13.9 

59  27.8 

1.83 

16  24.4 

60    6.4 

0.34 

16    6.1 

58  59.1 

0.70 

30.0 

16  19.7 

59  49.0 

1.71 

16  25.1 

60    9.0 

+0.09 

16    3.6 

58  49.8 

0.86 

30.5 

31.0 
315 

16  25.0 

16  29.6 
16  334 

60    8.4 

60  25.4 
60  39.5 

1.53 

1.31 

+104 

16  25.0 

60    8.5 

—0.18 

16    0.5 

15  56.9 
15  52.9 

58  38.6 

58  25.5 
58  10.6 

1.01 

1.16 
—1.31 

Aj 

r  =  .273  I 

\ir 
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343 


WASHINGTON  MEAN  TIME. 


Month. 


Januaiy 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Month. 


January 

Februaiy 

March 

April 

May 

June 

July 

August 

September 

October 

November 

November 

December 


PHASES. 


JjUt  Qaorter. 


d   h  m 

4  13  14J> 

2  23  47.9 
4  12  35.1 

3  3  40.0 
2  20  32.6 
1  14  13^ 
1  7  37.9 


New  Moon. 


First  Qnarter. 


d   h 

12  1 

10  20 
12  15 

11  8 
10  22 

9  10 
8  20 
7  4 


5 
4 
3 
2 


12 

21 

6 

17 


m 

44.8 
45.7 
38.4 
39.4 
59.0 
4a8 
29.5 
59.7 
58.3 
11.2 
27.3 
33J2 


d   h  m 

20  7  18.1 
18  23  57.9 
20  12  45.8 
18  21  57.6 
18  4  20.8 
16  9  7.1 
15  13  39.7 
13  19  32.6 
12  4  15.3 
11  16  54.3 
10  9  47.2 
10  6  3.3 


Full  Moon. 


d  h  m 

27  8  22.2 
25  18  56.4 
27  4  24.5 
25  13  13.3 
24  22  15.2 
23  8  30.7 
22  20  46.4 
21  11  15.4 
20  3  32.7 
19  20  49.2 
18  14  9.7 
18  6  41.8 


Last  Qnarter. 


d     h     m 

30  23  58.3 
29  14  50.1 
28  4  1.7 
27  15  26^ 
26  1  64 
25    9  25.8 


APOG££,  PERIGEE,  AND  GREATEST  LIBRATION. 


Apog«e. 


Perigee. 


d     h 
16     0.8 
12  11.2 

11  11.6 

7  20.1 

5  ]2.5 

2  6.8 


11  22.1 


d 

28 

25 

26 

23 

21 

15 

11 

8 

6 

4 

2 

30 

27 


h 

8.1 
20.3 

7.7 
14.3 

4^ 
16.7 
23.9 
20.2 

3.3 
14.2 

0.4 

4.1 

1.7 


Apogee. 


30  1J2 

27  18.9 

24  9.9 

20  15.1 

17  ia5 

14  3.7 


GREATEST  UBRATXON. 


d   h   m 

7  3  26N.W. 
3  17  18N.W. 
3  22  10  N.w. 
1  5  24  N.w. 


3  0  35  N.E. 


d   h 

22  11 
19  19 
19  23 
16  15 
13  5 
8  17 

6  2 
15  13 
12  9 
10  13 

7  19 


m 

54n.e. 

31  N.E. 
47  N.E. 

23n.e. 

23  N.E. 

52  N.E. 

37n.e. 
50  N.w. 
22  N.w. 
44  N.w. 

47  8.W. 


5  21  53  S.W. 


d  h 

29  9 

27  4 
23  8 
19  16 
31  4 

28  10 
26  11 
22  17 


m 

8  N.W. 

28  N.W. 

3  N.w. 

57  N.w. 

39  N.E. 
31  N.E. 

58s.E. 

57  8.E. 


18  20  42  N.E. 


MOONS  EQUATOR. 


The  moon*8  libration  in  latitude  and  longitude,  at  any  time,  may  bet  found  by  means  of  the 
following  formulas  and  tables  *. 

/s=  the  inclination  to  the  ecliptic  of  the  moon*s  equator  =  1°  28'.8. 
(I  =  mean  longitude  of  the  moon's  ascending  node  (see  page  250). 

=  mean  longitude  of  the  descending  node  of  the  moon's  equator. 
Cass  the  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc. 
i.  A,  [I'j  and  ^  are  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
A,  /?t  a',  and  d' the  apparent. longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
X'  ss  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node. 


A  X  =  — 0'.57  sin  2  (ft  —  X) 
a  =:  sin  /  cos  (ft  —  X) 
tan  fsstan  /sin  (ft  — X) 

The  libration  in  latitude, 

longitude. 


(( 


sin 


ct 


See  table,  VII  of  the  Appendix. 


^       .     .  cos  (X'  +  A  —  ft) 

C  =8in  t > — r, — =^  =  — 

cos  o' 


sin  t 


COB  {of  —  ftp. 


cos  b 
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WASHINGTON  MEAN  TIME. 

Mean  Noon. 

MOON'S  EaUATOR. 

Moon*s  Mean 

Mean 
Solar 

Motion  of 

» 

t 

A 

ft' 

Inclination  to 

Ascendinir  Node  on 

Ascending  Node 

Longitude. 

IXays. 

^• 

the  Earth's 

Earth'M  Equator 

on  Earth's 

^ 

w 

Eqnator. 

to  Agcending  Node 

Equator. 

Jan. 

0 

on  Ecliptic 

24  35.3 

320  51.7 

357  39.3 

130    5.6 

0.1 

1  19.06 

10 

24  34.8 

320  21.3 

357  37.8 

261  51.5 

0.2 

2  38.12 

20 

24  34.2 

319  50.9 

357  36.3 

33  37.3 

0.3 

3  57.18 

30 

24  33.7 

319  20.6 

357  34.8 

165  23.2 

0.4 

5  16.23 

Feb. 

9 

24  33.1 

318  50.2 

357  33.3 

297    9.0 

0.5 

6  35.29 

19 

24  32.6 

318  19.8 

357  31.8 

68  54.8 

0.6 

7  54.35 

March     1 

24  32.0 

317  49.4 

357  30.4 

200  40.7 

0.7 

9  13.41 

11 

24  31.5 

317  18.9 

357  28.9 

332  26.5 

0.8 

10  32.47 

21 

24  30.9 

316  48.5 

357  27.5 

104  12.4 

0.9 

11  51.53 

31 

24  30.4 

316  18.0 

357  26.0 

235  58.2 

April 

10 

24  29.8 

315  47.6 

357  24.6 

7  44.0 

1.0 

13  10.58 

20 

24  29.2 

315  17.1 

357  23.2 

139  29.9 

2.0 

26  21.17 

30 

24  28.6 

314  46.6 

357  21.8 

271  15.7 

3.0 

39  31.75 

May 

10 

24  28.1 

314  16.0 

357  20.4 

43     1.6 

4.0 

52  42.33 

If 

20 

24  27.5 

313  45.5 

357  19.0 

174  47.4 

5.0 

65  52.92 

30 

24  26.9 

313  15.0 

357  17.6 

306  33.2 

6.0 

79     3.50 

June 

9 

24  26.3 

312  444 

357  16.3 

78  19.1 

7.0 

92  14.09 

19 

24  25.7 

312  13.9 

357  14.9 

210    4.9 

8.0 

105  24.67 

29 

24  25.1 

311  43.3 

357  13.6 

341  50.8 

9.0 

118  35.25 

July 

9 

24  24.5 

311   12.8 

357  12.2 

113  36.6 

10.0 

131  45.84 

19 

24  23.9 

310  42.2 

357  10.9 

245  22.4 

h. 

1 

0  32.94 

29 

24  23.3 

310  11.6 

357    9.6 

17    8.3 

2 

1     5.88 

Aug. 

8 

24  22.6 

309  41.0 

357    8.4 

148  54.1 

3 

1  38.82 

%^ 

16 

24  22.0 

309  10.3 

357     7.1 

280  40.0 

4 

2  11.76 

28 

24  21.3 

308  39.7 

357    5.9 

52  25.8 

5 

2  44.70 

Sept. 

7 

24  20.7 

308    9.1 

357     4.6 

184  11.6 

6 

3  17.64 

& 

17 

24  20.0 

307  38.4 

357    3.4 

315  57.5 

7 

3  50.59 

27 

24  19.4 

307    7.8 

357    2.2 

87  43.3 

8 

4  23.53 

Oct. 

7 

24  19.7 

306  37.1 

357     1.0 

219  29.2 

9 

4  56.47 

17 

24  18.1 

306     6.5 

356  59.8 

351   15.0 

10 

5  29.41 

27 

24  17.4 

305  35.8 

356  58.6 

123     0.8 

11 

6    2.35 

Nov. 

6 

24  16.7 

305    5.1 

356  57.5 

254  46.7 

12 

6  35.29 

16 

24  16.0 

304  34.4 

356  56.4 

26  32.5 

13 

7     8.23 

26 

24  15.4 

304    3.6 

356  55.2 

158  18.4 

14 

7  41.17 

Dec. 

6 

24  14.7 

303  32.9 

356  54.1 

290    4.2 

15 

8  14.11 

16 

24  14.0 

303    2.2 

356  53.0 

61  50.0 

16 

8  47.05 

26 

24  13.3 

302  31.4 

356  51.9 

193  35.9 

17 

9  19.99 

36 

24  12.6 

302    0.6 

356  50.7 

325  21.7 

18 

9  52.93 

1 

MERCURY,  1869* 
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FOR  WASHINGTON  MEAN  NOON  AND  MERTDTAN  TRANSIT. 

Dny  of 

Apparent 
Right  A»ceDs!on. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 
Time  of  Me- 
ridian Transit. 

Month. 

At 

Mean  Noon. 

At 

Transit. 

At 
Mean  Koon. 

At 

Tmngit. 

InR.A. 

In  Dec 

InR.A. 

In  Dec. 

Jan.  1 

h    m      B 
18  45  55.05 

m      H 
45  55.16 

—24  46  58'.0 

4d  58!0 

+9.47040 

+9.2127 

+3.42 

+5.33 

d 

1 

h    m 
0    0.4 

2 

18  53    0.93 

53    1.98 

24  42  18.8 

42  18.0 

9.47144 

9.3517 

3.36 

5.33 

2 

0    3.5 

3 

19    0    7.76 

0    9.75 

24  36  10.4 

36    8.5 

9.47233 

9.4579 

3.29 

5.34 

3 

0    6.71 

4 

19    7  15.40 

718.35 

24  28  31.9 

28  28.4 

9.47309 

9.5440 

3.21 

5.34 

4 

0    9.9 

5 

19  14  23.72 

14  27.62 

24  19  22.3 

19  16.9 

9.47370 

9.6165 

3.11 

5.35 

5 

0  13.1 

6 

19  21  32.57 

21  37.43 

24    8  40.7 

8  32.9 

9.47416 

9.6791 

2.94 

5.35 

6 

0  16.3 

7 

19  28  41.78 

28  47.60 

23  56  26.4 

56  15.8 

9.47445 

9.7;i42 

2.70 

5.35 

7 

0  19.5 

8 

19  35  5150 

35  57.99 

23  42  38.8 

42  25.0 

9.47457 

9.7834 

+1.68 

5.36 

8 

0  22.8 

i) 

19  43    0.64 

43    8.39 

23  27  17.2 

26  59.7 

9.47448 

9.8279 

—2.68 

5.36;     9 

0  26.0 

10 

19  50    9.88 

50  18.59 

23  10  21.0 

9  59.4 

9.47418 

9.8684 

2.98 

5.36;  10 

0  29.2 

11 

19  57  18.72 

57  28.37 

22  51  49.9 

51  23.8 

9.47367 

9.!)056 

3.17 

5.36   11 

0  32.4 

12 

20    4  26.94 

4  37.52 

22  31  43.8 

31  12.8 

9.47290 

9.9399 

3.34 

5.36   12 

0  35.6 

13 

20  11  34.26 

11  45.76 

22  10    2.6 

.  9  26.3 

9.47184 

9.9716 

3.45 

5.36   13 

0  38.8 

14 

20  18  40.40 

18  52.80 

21  46  46.4 

46    4.3 

9.47049 

0.0010 

3.56 

5.36   14 

0  42.0 

15 

20  25  45.05 

25  58.32 

21  21  55.!) 

21     7.7 

9.46879 

0.0284 

3.65 

5.35 

15 

0  45.1 

16 

20  32  47.85 

33   1.98 

20  55  31.7 

54  37.0 

9.46671 

0.0540 

3.73 

5.35 

16 

0  48i2 

17 

20  39  48.41 

40    3.35 

20  27  34.8 

26  33.3 

9.46418 

0.0779 

3.81 

5.JM 

17 

0  51.3 

Id 

20  46  46i28 

47    1.98 

19  58    6.8 

56  58.3 

9.46113 

0.1000 

3.89 

5.33 

18 

0  54.3 

IJ) 

20  53  40.96 

53  57.39 

19  27    9.8 

25  54.1 

9.45748 

0.1206 

3  96 

5.32 

19 

0  57.3 

20 

21    0  31.86 

0  48.96 

18  54  46.2 

53  23.1 

9.45315 

0.1396 

4.03 

5.30;  20 

1    0.2 

21 

21    7  18.33 

7  36.02 

18  20  59.5 

19  28.9 

9.44806 

0.1570 

4.10 

5.28|  21 

1     3.1 

22 

21  13  59.64 

14  17.83 

17  45  53.6 

44  15.6 

9.44203 

0.1729 

4.16 

5.25  22 

1    5.8 

23 

21  20  34.93 

20  53.55 

17    9  33.5 

7  48.1 

9.43489 

0.1870 

4.23 

5.22  23 

1    8.4 

24 

21  27    3.21 

27  22.14 

16  32    5.3 

30  12.9 

9.42647 

0.1996 

4.29 

5.17 

24 

1  10.9 

25 

21  33  23.39 

33  42.52 

15  53  36.2 

51  37.1 

9.41653 

0.2102 

4.35 

5.10 

25 

1  13.3 

26 

21  39  34.22 

39  53.39 

15  14  15.0 

12    9.8 

9.40478 

0.2189 

4.42 

5.00 

26 

1  15.6 

27 

21  45  34J2S 

45  53.36 

14  34  11.9 

32    1.5 

9.39085 

0.2254 

4.48 

4.86 

27 

1  17.6 

28 

21  51  21.96 

51  40.75 

13  53  38.8 

51  24.0 

9.37431 

0.221)6 

4.53 

4.59 

28 

1  19.4 

21) 

21  56  55.50 

57  13.82 

13  12  49.5 

10  31.5 

9.35467 

0.2312 

4.59 

+3.16 

29 

1  21.1 

30 

22    2  12.C6 

2  30.60 

12  31  59.6 

29  39.7 

9.33121 

0.2298 

4.64 

—4.62 

30 

1  22.4 

31 

22    7  12.19 

7  28.93 

11  51  26.9 

49    6.8 

9.30308 

0i2250 

4.70 

4.95 

31 

1  23.4 

Feb.  1 

22  11  50.89 

12   6.48 

11  11  31.3 

9  12.9 

9.26919 

0.2164 

4.74 

5.15 

1 

1  24.1 

2 

22  16    6.64 

16  20.88 

10  32  34.4 

30  19.6 

9.22802 

0.2034 

4.79 

5.30 

2 

1  24.4 

3 

22  19  56.91 

20    9.55 

9  54  5f).7 

52  50.9 

9.17745 

0.1851 

4.83 

5.41 

3 

1  24.3 

4 

22  23  19.14 

23  29.1)8 

9  19  12.1 

17  11.1 

9.11432 

0.1608 

4.87 

5.51 

4 

1  23.7 

5 

22  26  10.82 

26  19.67 

8  45  37.5 

43  46.7 

9.03361 

0.1292 

4.90 

5.58 

5 

1  22.6 

6 

22  28  29.5r> 

28  36.:^2 

8  14  42.3 

13    3.3 

8.92624 

0.0888 

4.93 

5.65 

6 

1  20.9 

7 

22  30  13.17 

30  17.78 

7  46  f;2.8   45  27.4 1 

8.77327 

0.0370 

4.95 

5.71 

7 

1  18.7 

8 

22  31  19.9C 

3122.35 

7  22  34.0 

21  23.5 

8.52093 

9.9706 

4.96 

5.75 

8 

1  15.8 

9 

22  31  48.42 

31  48.83 

7    2    9.1 

1  13.9 

+7.80145 

9.8853 

4.97 

5.79 

9 

1  12.3 

10 

22  31  38.04 

31  36.58 

6  45  58.6 

45  19.2 

—8.31695 

9.7646 

4.97 

5.81 

10 

1    8.2 

11 

22  30  48.83 

30  45.79 

6  34  18.7 

33  54.2 

8.67693 

9.5901 

4.96 

5.83 

11 

1     3.4 

12 

22  29  21.69 

29  17.41 

6  27  20.6 

27    9.7 

8.86515 

+9.2811 

4.94 

5.84 

12 

0  58.0 

13 

22  27  18.49 

27  13.40 

6  25    9.2 

25    9.8 

8.98887 

—7.9244 

4.91 

5.84 

13 

0  52.0 

14 

22  24  42.09 

24  36.65 

6  27  43.0 

27  52.4 

9.07665 

9.3099 

4.85 

5.82 

14 

0  45.5 

15 

22  21  36.32 

21  30.98 

6  34  52.8 

35    8.0 

9.14037 

9.5920 

4.77 

5.80 

15 

0  38.6 

16 

22  18    5.90 

18    1.14 

6  46  21.9 

46  39.5 

9.18593 

9.7508 

4.66 

5.75 

16 

0  31.0 

17 

22  14  16.33 

14  12.49 

7    1  46.4 

2    3.1 

9.21670 

9.8556 

4.50 

5.70 

17 

0  23.3 

18 

22  10  13.60 

10  10.96 

7  20  36.3 

20  49.3 

9.2347C 

9.9285 

4.22 

5.61 

18 

0  15.4 

19 

22    6    4.01 

6    2.74 

7  42  16.8 

42  23.8 

9.24113 

9.9793 

3.13 

5.50 

19 

0    7.3 

20 

22    1  53.86 

1  53.99 

8    6    9.9 

6    9.1 

9.23677 

0.0138 

+4.12 

5.35 

19  23  59.2 

21 

21  57  49.15 

57  50.61 

8  31  36.6 

31  27.1 

9.22199 

0.0350 

4.42 

5.13 

20  23  51.3 

22 

21  53  55.42 

53  58.02 

8  57  58.8 

57  40.5 

9.19686 

0.0451 

4.58 

—4.67 

21 

23  43.5 

23 

21  50  17.46 

50  20.95 

9  24  40.4 

24  13.6 

9.16108 

0.0457 

4.68 

+4.50 

22  23  35.9 

24 

21  46  59i28 

47    3.36 

9  51     8.9 

50  34.7 

9.11394 

0.0381 

4.74 

5.00 

23  23  28.7 

25 

21  44     3.97 

44    8.30 

10  16  56.3 

16  16.1 

9.05395 

0.0231 

4.78 

5.19 

24  23  21.9 

26 

21  41  33.82 

41  38.07 

10  41  39.1 

40  54.4 

8.97838 

0.0011 

4.81 

5.30 

25  23  15.4 

27 

21  39  30.34 

39  34.20 

11     4  58.4 

4  10.8 

8.88242 

9.9727 

4.82 

5.38 

26  23    9.5 

28 

21  37  54.28 

37  57.49 

11  26  39.4 

25  50.7 

8.75684 

9.9379 

4.82 

5.42 

27  23    3.9 

1          29 

21  36  45.81 

36  48.17 

11  46  31.5 

45  43.2 

8.57994 

9.8965 

4.82 

5.45 

28  22  58.8 

30 

21  36    4.64 

36    5.93 

12    4  27.0 

3  40.5 

8.28452 

9.8483 

4.81 

5.47 

29  22  54.2 

31 

21  35  50.08 

35  50.18 

—12  20  21 .2!  19  37.7 

—7.03476 

—9.7922 

+4.79 

+5.48I  30  22  50.0  | 

44 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  DecUnation. 

Log  of  a. 

Logoff. 

Mean  Solar 

Timn  at  M«k. 

Month. 

At 
Mean  Noon. 

At 

Transit 

m      M 
36  48.17 

At 

Mean  Noon. 

At 
Transit 

InRA. 

In  Dec. 

InR.A. 

In  Dee. 

ridiao  TmnaiL 

Mar.  1 

h    m       H 
21  36  45  81 

—if  4^  3l!5 

45  43!2 

—8.57994 

—9.8965 

+4.82 

+5.45 

d     h     m 
0  22  58.8 

2 

21  36    4  64 

36    6.93 

12    4  27.0 

3  40.5 

8.28452 

9.8483 

4.81 

5.47 

1  22  54.2 

3 

21  35  50.08 

35  50.18 

12  20  21.2 

19  37.7 

—7.03476 

9.7922 

4.79 

5.48 

2  22  50.0 

4 

21  36    1.17 

36    0.00 

12  34  11.2 

33  31.7 

+8.21363 

9.7267 

4.77 

5.48     3  22  46.2 

5 

21  36  36.77 

36  34.26 

12  45  56.0 

45  21.4 

8.51756 

9.6494 

4.75 

5.48'     4  22  42.8 

1 

6 

21  37  35.56 

37  31.70 

12  55  35.9 

55    6.9 

8.68646 

9.5557 

4.72 

5.48 

5  22  39i)! 

7 

21  38  56.23 

38  51.03 

13    3  11.8 

2  48.9 

8.80155 

9.4376 

4.69 

5.47 

6  22  37.3 

8 

21  40  37.41 

40  30.90 

13    8  45.4 

8  29.1 

8.88688 

9^2782 

4.66 

5.46 

7  22  35.0 

9 

21  42  37.74 

42  29.95 

13  12  19.1 

12    96 

8.95379 

9.0306 

4.63 

5.45 

8  22  33.0 

10 

21  44  55.91 

44  46.91 

13  13  55.2 

13  52.7 

9.00797 

—8.4237 

4.60 

5.44 

9  22  31.4 

11 

21  47  30.66 

47  20.53 

13  13  36.4 

13  40.9 

9.05283 

+8.7193 

4.57 

5.43 

10  22  30.0 

12 

21  50  20.77 

50    9.57 

13  11  25.2 

11  36.8 

9.09061 

9.1122 

4.54 

5.42   11  22  28i)  1 

13 

21  53  25.12 

53  12.93 

13    7  24  4 

7  43.0 

9.12294 

9.3111 

4.50 

5.41 

12  22  28.0 

14 

21  56  42  67 

56  29.58 

13    1  36.5 

2    2.1 

9.15087 

9.4443 

4.47 

5.40 

13  22  27.3 

15 

21  60  12.44 

59  58.52 

12  54    4.1 

54  36.5 

9.17523 

9.5439 

4.44 

5.39 

14  22  26.9 

16 

22    3  53.52 

3  38.85 

12  44  49.8 

45  28.8 

9.19662 

9.6231 

4.40 

5.38   15  22  26.6 

17 

22    7  45.08 

7  29.74 

12  33  55.8 

34  41.2 

9.21553 

9.6886 

4.37 

5.37   16  22  26.5 

18 

22  11  46.35 

11  30.42 

12  21  24.4 

22  161 

9.23239 

9.7444 

4.34 

5.36  17  22  26.6 

19 

22  15  56.65 

15  40.19 

12    7  17.7 

8  15.3 

9.24750 

9.7928 

4.31 

5.35   18  22  26.8 

20 

22  20  15.35 

19  58.44 

11  51  37.8 

52  41.1 

9.26112 

9.8354 

4.28 

5.34 

19  22  27.2 

21 

22  24  41.89 

24  24.57 

11  34  26.7 

35  35.5 

9.27345 

9.8734 

4.25 

5.33 

20  22  27.7 

22 

22  29  15.74 

28  58.08 

11  15  46J2 

17    0.2 

9.28467 

9.9079 

4.22 

5.32  21  22  28.3! 

23 

22  33  56.45 

33  38.51 

10  55  38.0 

56  56.9 

9.29496 

9.9390 

4.19 

5.32  22  22  29.0 

24 

22  38  43.61 

38  25.44 

10  34    3.8 

35  27.3 

9.30443 

9.9676 

4.17 

5.31   23  22  2^)^ 

25 

22  43  36.86 

43  18.51 

10  11    5.2 

12  33.0 

9.31320 

9.9940 

4.14 

5.30 

24  22  30.8 

26 

22  48  35.87 

48  17.39 

9  46  43.9 

48  15.7 

9.32135 

0.0184 

4.12 

5.2I> 

25  22  31.8 

27 

22  53  40.36 

53  21.79 

9  21     1.2 

22  36.8 

9.32898 

0.041 1 

4.10 

5.28;  26  22  32.9 

28 

22  58  50.09 

58  31.48 

8  53  58.6 

55  37.6 

9.33618 

0.0622 

4.08 

5.28'  27  22  MJi 

29 

23    4    4.a'> 

3  46.24 

8  25  37.4 

27  19.5 

9.34299 

0.0822 

4.07 

5.27  28  22  35.5 

30 

23    9  24.47 

9    5.88 

7  55  59.0 

57  43.9 

9.34949 

0.1009 

4.06 

5.26  29  22  36.8 

31 

23  14  48.80 

14  30.27 

7  25    4.6 

26  51.9 

9.35572 

0.1186 

4.05 

5.26  30  22  38.3 

Apr.  1 

23  20  17.74 

19  59.31 

6  52  55.6 

54  44.9 

9.36175 

0.1352 

4.04 

5.^!    0  22  39.8 

2 

23  25  51.21 

25  32.9] 

6  19  33.2 

21  24.3 

9.36758 

0.1510 

4.03 

5.24     1  22  41.4 

3 

23  31  29.13 

31  10.98 

5  44  58.8 

46  51.3 

9.37328 

0.1659 

4.03 

5.23     2  22  43.1 

4 

23  37  11.47 

36  53.51 

5    9  13.6 

11    7Si 

9.37891 

0.1801 

4.03 

5.23     3  22  44i) 

5 

23  42  58.27 

42  40.53 

4  32  18.8 

34  13.1 

9.38451 

0.1936 

4.03 

5.22'    4  22  46.8 

6 

23  48  49.54 

48  32.03 

3  54  15.6 

56  10.3 

9.39004 

0.2066 

4.03 

5.21     5  22  48.7 

7 

23  54  45.30 

54  28.07 

3  15    5.5 

17    0.2 

9.39554 

0.2188 

4.04 

5.20 

6  22  50.6 

8 

0    0  45.60 

0  28.65 

2  34  49.8 

36  44.2 

9.40108 

0.2304 

4.05 

5.19 

7  22  52.7, 

9 

0    6  50.55 

6  33.93 

1  53  30.0 

55  23.6 

9.40668 

0.2416 

4.C6 

5.18!     8  22  54j8  | 

10 

0  13    0.27 

12  44.00 

1  11    7.5 

12  59.9 

9.41234 

0.2521 

4.07 

5.17 

9  22  57.1 

11 

0  19  14.87 

18  58.98 

—  0  27  44.0 

29  34.8 

9.41810 

0.2622 

4.08 

5.16 

10  22  59.4 

12 

0  25  34.52 

25  19.06 

+  0  16  38.8 

14  50.0 

9.42396 

0.2717 

4.10 

5.14'  11  23     1.7  1 

13 

0  31  59.38 

31  44.37 

1     1  59.1 

0  12.6 

9.429{)4 

0.2808 

4.11 

5.12 

12  23     4.2 

14 

0  38  2<).63 

38  15.11 

1  48  14.6 

46  31.0 

9.43604 

0.2892 

4.13 

5.10 

13  23    6.8, 

15 

0  45    5.46 

44  51.46 

2  35  23.1 

33  42.9 

9.44227 

0.2970 

4.14 

5.C8   14  23    9.4 

16 

0  51  47.07 

51  33.64 

3  23  22.0 

21  45.6 

9.44863 

0.3C45 

4.16 

5.C6   15  23  125 

17 

0  58  34.67 

58  21.85 

4  12    8.3 

10  36.2 

9.4551 3 

0.3114 

4.18 

5.03 

16  23  15.0 

18 

1     5  28  49 

5  16.33 

5    1  38.9 

0  11.6 

9.46178 

0.3175 

4.19 

4.99 

17  23  18.0 

19 

1  12  28.74 

12  17.28 

5  51  50.0 

50  28.1 

9.46852 

0.3231 

4.20 

4.S)4 

18  23  21.1 

20 

1  19  35.61 

19  24.92 

6  42  37.4 

41  21.3 

9.475:J5 

0.3280 

4.21 

4.88 

19  23  24.2 

21 

1  26  49.28 

26  39.42 

7  33  56.3 

32  46.6 

9.48225 

0.3320 

4.23 

4.80  20  23  27.5:1 

22 

1  34    9.93 

34    0.97 

8  25  41.3 

24  38.4 

9.48920 

0.3352 

4.23 

4.68 

21  23  30.9 

23 

1  41  37.68 

41  2<).68 

9  17  46.4 

16  50.9 

9.4i)613 

0.3376 

4.24 

4.50 

22  23  34.5 

24 

1  49  12.50 

49    5.62 

10  10    4.7 

9  16.9 

9.50298 

0.3389 

4.24 

+4.III  23  23  38.1 

25 

1  56  54.6i) 

56  48.83 

11     2  28.4 

1  48.8 

9.50973 

0.3391 

4.24 

—3.871  24  23  41.9 

26 

2    4  43.92 

4  39.24 

11  54  49.0 

54  18.0 

9.51627 

0.3380 

4.23 

4.48  25  23  45.8 

27 

2  12  40.12:  12  36.71 

12  46  57.0 

46  34.8 

9.52252 

0.3356 

4.21 

4.74  26  23  49.8 ! 

28 

2  20  43.02 

1  20  40.95 

13  38  42.3 

38  29.2 

9.52841 

0.3316 

4.18 

4.91!  27  23  53.9 

29 

2  28  52.27 

28  51.62 

14  29  53.6 

29  49.6 

9.53385 

0.3260 

4.15 

5.04;  28  23  58.1 

30 

2  37    7.38  38    8.22 

15  20  19.5 

20  24.6 

9.53873 

0.3187 

4.10 

5.14 

30    0    2.4' 

31 

2  45  27.72  45  30.10 

+16    9  47.4 

10     1.3 

+9.54296 

+0.3092 

+4.03 

—5.23  31     0    6.8  ij 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Asceniiioii. 

Apparent  Derlination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 

Tlma^  nf  Ma. 

Mouth. 

At 

Mean  Noon. 

At 

TraniilL 

At 

Mean  Noon. 

At 

Traniiit 

In  R.A. 

In  Dee. 

InRA. 

In  Dec 

rldian  Transit 

May  1 

h    m      H 
2  45  27.72 

m      M 
45  30.10 

+1^    9  47.4 

id     1:3 

+9.54296 

+0.3092 

+4.03 

—5.23 

d 
1 

h     m 
0     6.8 

^    2 

2  53  52.53 

53  56.52 

16  58    5i> 

58  27.7 

9.54644 

0.2978 

3.93 

5.30 

2 

0  11.3 

3 

3    2  20.02 

2  26.54 

17  45    0.1 

45  30.6 

9.54909 

0i»40 

3.80 

5.36 

3 

0  15.9 

4 

3  10  51.91 

10  59.18 

18  30  19.9 

30  57.8 

9.55085 

0.2678 

3.56 

5.41 

4 

0  20.5 

5 

3  19  24.40 

19  33.33 

19  13  52.9 

14  37.4 

9.55163 

0.2491 

+2.90 

5.45 

5 

0  25.1 

6 

3  27  57.21 

28    7.78 

19  55  28.1 

56  16.3 

9.55138 

0^2277 

—3.33 

5.49 

6 

0  29.7 

7 

3  36  29.12 

36  41.29 

20  34  55.9 

35  50.7 

9.55009 

0.2036 

3.71 

5.52 

7 

0  34.3 

8 

3  44  58.87 

45  12.58 

21  12    7.9 

13    65 

9.54772 

0.1764 

3.91 

5.54 

8 

0  38.9 

9 

3  53  25J22 

53  40.41 

21  46  57.2 

47  57.9 

9.54427 

0.1461 

4.05 

5.55 

9 

0  43.4 

10 

4    1  46.93 

2    3.49 

22  19  18.5 

20  20.4 

9.53974 

0.1125 

4.14 

5.56   10 

1 

0  47.8 

11 

4  10    2.84 

10  20.67 

22  49    7.9 

50    9.9 

9.53415 

0.0752 

4.22 

5.57,  11 

0  52.1 

12 

4  18  11.82 

18  30.80 

23  16  23.4 

17  24.4 

9.52754 

0.0343 

4.28 

5.57,  12 

0  56.3 

13 

4  26  12.85 

26  32.85 

23  41    4.6 

42    3.5 

9.51991 

9.!)890 

4.33 

5.57   13 

1    0.4 

14 

4  34    4.94 

34  25.83 

24    3  11.7 

4    7.6 

9.51125 

9.9387 

4.37 

5.56   14 

1    4.4 

15 

4  41  47.20 

42    8.83 

24  22  46.5 

23  38i> 

9.50162 

9.8829 

4.41 

5.55   15 

1    8.2 

16 

4  49  18.83 

49  41.04 

24  39  52.1 

40  39.5 

9.49104 

9.8204 

4.44 

5.54   16 

1  11.7 

17 

4  56  39.10 

57    1.76 

24  54  32.1 

55  14.3 

9.47949 

9.7492 

4.46 

5.53   17 

1  15.1 

18 

5    3  47.34 

4  10.28 

25    6  50.7 

7  27.1 

9.46695 

9.6674 

4.48 

5.52 

18 

1  18.3 

19 

5  10  42.93 

11    6.02 

25  16  52.8 

17  23.0 

9.45345 

9.5705 

4.50 

5.50 

19 

1  21.2 

20 

5  17  25.31 

17  48.41 

25  24  43.7 

25    7.5 

9.43890 

9.4513 

4.52 

5.48   20 

1  24.0 

21 

5  23  53.97 

24  16.90 

25  30  28.8 

30  45.9 

9.42330 

9.2951 

4.53 

5.46!  21 

1  26.5 

22 

5  30    8.44 

30  31.09 

25  34  13.9 

34  24.2 

9.40656 

9.0646 

4.55 

5.44<  22 

1  28.8 

23 

5  36    8i26 

36  30.50 

25  36    5.0 

36    8.5 

9.38862 

+8.5906 

4.56 

5.42  23 

1  30.9 

24 

5  41  53.01 

42  14.70 

25  36    8.1 

36    4.9 

9.36937 

—8.5323 

4.57 

5.39  24 

1  32.7 

25 

5  47  22.28 

47  43.31 

25  34  28.9 

34  19.2 

9.34868 

9.0126 

4.58 

5.36  25 

1  34.2 

26 

5  52  35.67 

52  55.91 

25  31  13.6 

30  57.6 

9.32641 

9.2244 

4.59 

5.34|  26 

1  35.5 

27 

5  57  32.81 

57  52.16 

25  26  28.0 

26    60 

9.30235 

9.3585 

4.60 

5.31   27 

1  36.5 

28 

6    2  13.30 

2  31.67 

25  20  18.1 

19  50.4 

9.27627 

9.4546 

4.61 

5.28  28 

1  37.2 

29 

6    6  36.76 

6  54.04 

25  12  49.6 

12  16.7 

9.24788 

9.5282 

4.62 

5.24 

29 

1  37.6 

30 

6  10  42.83 

10  58.94 

25    4    8^ 

3  30.5 

9.21686 

9.5867 

4.63 

5.21 

30 

1  37.7 

31 

6  14  31.15 

14  46.01 

24  54  19.4 

53  37.4 

9.18270 

9.6343 

4.64 

5.17 

31 

1  37.6 

June  1 

6  18    1.33 

18  14.89 

24  43  29.0 

42  43.2 

9.14483 

9.6738 

4.65 

6.13 

1 

1  37.1 

2 

6  21  13.03 

21  25.23 

24  31  42.3 

30  53.3 

9.10254 

9.7067 

4.66 

6.09 

2 

1  36.3 

3 

6  24    5.91 

24  16.71 

24  19    4.7 

18  13.0 

9.05480 

9.7344 

4.66 

5.04 

3 

1  35.3 

4 

6  26  39.66 

26  49.05 

24    5  41.5 

4  47.8 

9.00023 

9.7577 

4.67 

4.99 

4 

1  33.9 

5 

6  28  53.97 

29    1.94 

23  51  38.1 

50  43.0 

8.93683 

9.7770 

4.68 

4.93 

5 

1  32.1 

6 

6  30  48.59 

30  55.14 

23  36  59.6 

36    3.6 

8.86154 

9.7932 

4.68 

4.86 

6 

1  30.1 

7 

6  32  23.29 

32  28.45 

23  21  51.1 

20  55.0 

8.76947 

9.8062 

4.68 

4.78 

7 

1  27.7 

8 

6  33  37.94 

33  41.75 

23    6  17.8 

5  22.1 

8.65187 

9.8166 

4.68 

4.67 

8 

1  25.0 

9 

6  34  32.48 

34  35.01 

22  50  25.0 

49  30.3 

8.48980 

9.8242 

4.68 

4.54 

9 

1  22.0 

10 

6  35    6.93 

35    8.26 

22  34  17.8 

33  24.7 

8.22974 

9.8295 

4.68 

4.35 

10 

1  18.6 

11 

6  35  21.43 

35  21.67 

22  18    1.3 

17  10.4 

+7.50440 

9.8326 

4.68 

—3.97   11 

1  14.9 

12 

6  36  16.25 

36  15.52 

22    1  40.9 

0  52.7 

—8.01453 

9.8331 

4.67 

+3.56  12 

1  10.8 

13 

6  34  51.82 

34  50.26 

21  45  22.0 

44  36.9 

8.37146 

9.8312 

4.65 

4J22 

13 

1    6.5 

14 

6  34    8.74 

34    6.50 

21  29  10.0 

28  28.5 

8.55893 

9.8270 

4.63 

4.48 

14 

1     1.8 

15 

6  33    7.81 

33    5.06 

21  13  10.5 

12  32.9 

8.68391 

9.8201 

4.61 

4.64 

15 

0  56.9 

16 

6  31  50.04 

31  46.96 

20  57  29.0 

56  55.6 

8.77515 

9.8103 

4.58 

4.76 

16 

0  51.6 

17 

6  30  16.65 

30  13.42 

20  42  11.5 

41  42.5 

8.84480 

9.7976 

4.53 

4.86 

17 

0  46.1 

18 

6  28  29.10 

28  25.90 

20  27  23.9 

26  59.5 

8.89889 

9.7813 

4.48 

4.94 

18 

0  40.4 

19 

6  26  29.06 

26  26.05 

20  13  12.3 

12  52.4 

8.94089 

9.7617 

4.41 

5.00 

19 

0  34.5 

20 

6  24  18.41 

24  15.74 

19  59  42.7 

59  27.2 

8.97286 

9.7373 

4.31 

5.06 

20 

0  28.4 

21 

6  21  59.23 

21  57.03 

19  47     1.2 

46  49.9 

8.99609 

9.7081 

4.18 

5.12 

21 

0  22.2 

22 

6  19  33.76 

19  32.14 

19  35  13.9!  35    6.4 

9.01139 

9.6730 

3.97 

5.16 

22 

0  15.8 

23 

6  17    4.39 

17    3.40 

19  24  26.6 

24  22.6 

9.01919 

9.6308 

—3.54 

6.20 

23 

0    9.4 

24 

6  14  33.58 

14  33.27 

19  14  44.9 

14  43.8 

9.01974 

9.5799 

+3.41 

5ii3 

24 

0    3.0 

25 

6  12    3.83 

12    4.18 

19    6  13.8 

6  14.9 

9.01301 

9.5175 

3.93 

5.26 

24  23  56.6 

26 

6    9  37.64 

9  3861 

18  58  58.0 

59    0.7 

8.99877 

9.4402 

4.16 

5.28 

25  23  50.2 

27 

6    7  17.44 

718.96 

18  53    1.5 

53    5.0 

8.W650 

9.3410 

4.30 

5.30 

26  23  44.0 

28 

6    5    5.57 

5    7.52 

18  48  27.4 

48  31.0 

8.94524 

9.2073 

4.41 

5.31 

27  23  37.9 

29 

.     6    3    4.28 

3    6.52 

18  45  17.9 

45  20.7 

8.90349 

9.0079 

4.48 

5.32 

28  23  32.0 

30 

1     6    1  15.61 

1  18.00 

18  43  34.4 

43  35.8 

8.84907 

—8.6216 

4.54 

5.32 

,  29  23  26.2 

31 

'     5  59  4141:59  43  77 

+18  43  17.4 

43  167 

--8.77815 

+8.2591 

+4.59 

+5.321  30  23  20.7J 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  AiioenBion. 

Apparent  Declination. 

Log  of  a. 

Logoff. 

Mean  Solar 

T'\mt*nf  11 0. 

Month. 

At 
M«an  Noon. 

At 

Traniiir. 

At 
Mean  Noon. 

At 
Transit 

InR.A. 

In  Dec. 

InR.A. 

In  Dec 

ridian  Tnui«iL 

h    m       H 

m      H 

O         1         II 

43  1^7 

d     h     m 

July  1 

5  59  41.41 

59  43.77 

+18  43  17.4 

—8.77815 

+8.2591 

+4.59 

+5.32 

0  23  20.7 

2 

5  58  23.32 

58  25.47 

18  44  26.3 

44  22.9 

8.68388 

8.8882 

4.62 

5.31 

1  23  15.5 

3 

5  57  22.78 

57  24.54 

18  46  59.3 

46  52.6 

8.55205 

9.1301 

4.66 

5.29 

2  23  10.5 

4 

5  56  41.03 

56  42.23 

18  50  53.9 

50  43.6 

8.34665 

9.279f> 

4.68 

5.27 

3  23    5.9 

5 

5  56  19.11 

5619.58 

18  56    6.6 

55  52.4 

—7.91001 

9.3862 

4.70 

5.25 

4  23     1.7 

6 

5  56  17.87 

56  17.47 

19    2  33.2 

2  14.9 

+7.81175 

9.4668 

4.71 

5.22     5  22  57.7 

7 

5  56  37.98 

56  36.56 

19  10    8.5 

9  46.1 

8.33265 

9.5298 

4.72 

5.18 

6  22  54.0 

8 

5  57  19.98 

57  17.43 

19  18  46.6 

18  20.3 

8.56661 

9.5800 

4.73 

5.13 

7  22  50.7 

9 

5  58  24.26 

58  20.48 

19  28  21.0 

27  50.9 

8.71976 

9.6202 

4.74 

5.07 

8  22  47.9 

10 

5  59  51.12 

59  46.03 

19  38  44.3 

38  10.8 

8.83410 

9.6517 

4.74 

5.00 

9  22  45.3 

11 

6    1  40.76 

134.30 

19  49  49.0 

49  12.6 

8.92465 

9.6759 

4.74 

4.90   10  22  43.2 

12 

6    3  53.28 

3  45.43 

20     1  27.0 

0  48.2 

8.99995 

9.6940 

4.74 

4.77   11  22  41.5 

13 

6    6  28.73 

6  19.47 

20  13  29.5 

12  48.9 

9.C6411 

9.7»:60 

4.74 

4.56   12  22  40.1 

14 

6    9  27.08 

9  16.42 

20  25  47.2 

25    5.5 

9.11994 

9.7122 

4.74 

+4.14   13  22  39.1 

15 

6  12  48.29 

12  36.25 

20  38  10.6 

37  28.5 

9.16920 

9.7126 

4.74 

—4.02   14  22  38.5 

16 

6  16  32.23 

16  18.87 

20  50  29.7 

49  48.1 

9.21318 

9.7070 

4.74 

4.55,  15  22  38.3 

17 

6  20  38.74 

20  24.14 
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9.25282 

9.6947 

4.73 

4.79 

16  22  38.4 

18 
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24  51.86 

21  14  12.6 

13  34.2 
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9.6754 

4.73 

4.95 

17  22  38.9 

19 

6  29  58.61 
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21  25  14.3 

24  38.7 

9.32152 

9.6475 

4.72 

5.07 
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20 
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9.35146 

9.6090 
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21 

6  40  45.37 
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9.5570 

4.70 
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22 

6  46  40.21 
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9.40397 

9.4863 

4.69 

5.31   21  22  44.6 

23 

6  52  55.20 

52  35.67 

21  59  19.4 
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9.3871 

4.67 

5.36  22  22  46.9 1 

24 

6  59  29.57 

59    9.81 

22    4  20.6 

4    8.4 
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9.2384 

4.65 

5.41 

23  22  49.5 

25 

7    6  22.40 

6    2.62 

22    7  34.3 

7  27.9 

9.46666 

8.9757 

4.62 

5.46 

24  22  52.5 

26 

7  13  32.62 

13  13.03 

22    8  49.4 

8  48.9 

9.48362 

+7.9315 

4.59 

5.49 

25  22  55.7 

27 

7  20  58.98 

20  39.80 

22    7  55.7 

8    0.8 

9.49867 

—8.9253 

4.55 

5.52  26  22  595 

28 

7  28  40.07 

28  21.52 

22    4  44.0 

4  54.4 

9.51184 

9.2625 

4.50 

5.55 

27  23    2.9 

29 

7  36  34.34 

36  16.63 

21  59    6.2 

59  21.4 

9.52315 

9.4577 

4.44 

5.56 

28  23    6.9 

30 

7  44  40.09 

44  23.41 

21  50  56.0 

51  15.3 

9.53262 

9.5960 

4.37 

5.58 

29  23  11.0 

31 

7  52  55.50 

52  40.01 

21  40    9.0 

40  31.5 

9.54027 

9.7029 

4.27 

5.58 

30  23  15.3 
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8     1  18.69 

1    4.55 

21  26  42.4 

27    7.1 

9.54617 

9.7894 

4.15 

5.59 

0  23  19.8 

2 

8    9  47.75 

9  35.09 

21  10  35.6 

11     1.5 

9.55039 

9.8614 

3.98 

5.58 

1  23  24.4 

3 

8  18  20.76 

18    9.69 

20  51  49.9 

52  15.8 

9.55294 

9.9223 

3.71 

,     5.57 

2  23  29.0 

4 

8  26  55.90 

26  46.47 

20  30  28.6 

30  53.4 

9.55395 

9.9744 

+2.93 

5.56 

3  23  33.7 

5 

8  35  31.40 

35  23.64 

20    6  36.6 

6  59.3 

9.55356 

0.0193 

—3.48 

5.54 

4  23  38.3 

6 

8  44    5.65 

43  59.58 

19  40  20.3 

40  39.8 

9.55186 

0.0580 

3.82 

5.52 

5  23  43.0 

7 

8  52  37.19 

52  32.79 

19  11  47.4 

12    2.8 

9.54899 

0.09;6 

3.98 

5.49 

6  23  47.6 

8 
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1    1.97 

18  41    6.4 

41  16.9 
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0.1209 

4.09 
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9 

9    9  27.24 

9  26.04 
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8  31.4 

9.54030 

0.1461 

4.16 

5.42 

8  23  56.5 

10 

9  17  43.75 

17  44.05 

17  33  57.4 

33  56.1 
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0.1681 
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5.38 

10    0    0-9 

11 

9  25  53.54 

25  55.26 

16  57  48.5 

57  40.6 
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0.1871 

4J35 
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12 

9  33  56.03 

33  59.10 

16  20    9.6 
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0.2035 

4.27 

5.29!  12    0    9iJ 

13 

9  41  50.82 

41  55.13 

15  41  10.0 

40  48.2 
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0.2177 

4.28 
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14 

9  49  37.62 

49  43.10 

15    0  58.5 

0  29.6 

9.50699 

0.2298 

4.29 

5.18   14     0  17.0 

15 

9  57  16.27 

57  22.82 

14  19  43.8 

19    7.7 

9.49920 

0.2401 

4.30 
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16 

10    4  46.68 

4  54J22 

13  37  33.9 

36  50.7 

9.49127 

0.2490 

4.30 

5.C6   16    0  24.3 

17 

10  12    8.88 

12  17.32 

12  54  36.5 

53  46.4 

9.48323 

0.2564 

4.29 

4.99 

17    0  27.7 1 

18 

10  19  22.94 

19  32.22 

12  10  58.4 

10     1.5 

9.47513 

0.2626 

4.29 

4.92 

18    0  31.01 

19 

10  26  28.98 

26  39.01 

11  26  46.0 

25  42.6 

9.46704 

0.2677 

4.28 

4.83   19    0  34i2 

20 

10  33  27.16 

33  37.88 

10  42    5.5 

40  55.9 

9.45897 

0.2718 

4J27 

4.74 

20    0  37.2 

21 

10  40  17.69 

40  29.03 
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55  46.8 
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4.25 
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22 
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47  12.71 

9  11  41.6 
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4.24 

4.49 

22    0  42.9 

23 

10  53  36.74 

53  49.15 

8  26    7.9 
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9.43539 

0.2792 

4.22 

4.34 

23    0  45.6 

24 

11     0    5.74 

0  18.62 

7  40  25.4 

38  53.7 

9.42780 

0.2803 

4.21 

4.05 

24    0  48.1 

25 

11    6  28.05 

6  41.36 

6  54  38.2 

53    1.8 

9.42033 

0.2807 

4.19 

—3.50 

25    0  50.6 

26 

11  12  43.91 

12  57.59 

6    8  49.7 

7    8.9 

9.41302 

0.2807 

4.17 

+3.70 

26    0  52.9 

27 

11  18  53.57 

19    7.60 

5  23    3.3 

21  18.4 

9.40588 

0.2801 

4.16 

4.10 

27    0  55.J 

28 

11  24  57.28 

25  11.61 

4  37  22.1 

35  33.4 

9.39892 

0.2790 

4.14 

4.29 

28    0  57iJ 

29 

11  30  55.26 

31    9.87 

3  51  49.0 

49  56.8 

9.39210 

0.2775 

4.12 

4.41   29    0  59.2 

30 

11  36  47.73 

37    2.58 

3    6  26.6 

4  31.3 

9.38545 

0.2756 

4.11 

4.50 

30    1     1.1 

31 

11  42  34.90 

42  49.98 

-h  2  21  17.4 

19  19.2 

+9.37893 

—0.2733 

—4.09 

+4.57 

31     1     3.0 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Attcenvion. 
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4.72 
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5    9.82 
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0.2602 

4.04 

4.76 

4 

1    9.6 

5 

12  10  17.32 

10  33.14 

1  19  51.6 

21  59.6 

9.34815 

0.2561 

4.02 

4.80 

5 

1  11.0 

6 

12  15  36.14 

15  52.05 

2    2  55.5 

5    4.7 

9.34222 

0.2517 

4.02 

4.82 

6 

1  12.4 

7 

12  20  50.65 

21    6.63 

2  45  31.7 
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0.2468 

4.01 

4.86 

7 

1  13.6 

8 

12  26    0.93 

261696 

3  27  38.1 

29  -^.7 

9.33045 

0.2415 

4.00 

4.88 

8 

1  14.8 

9 

12  31    7.03 
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4    9  12.9 

11  23.7 

9.32453 

0.2358 

4.00 

4.91 

9 

1  16.0 

10 

12  36    8.96 

36  25.02 

4  50  14.2 

52  25.1 

9.31854 

0.2297 

4.00 

4.93 

10 

1  17.1 

11 

12  41    6.73 

4122.78 

5  30  40.1 

32  50.7 

9.31247 
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4.00 

4.96 

11 

1  18.1 

12 

12  46    0.32 

46  16.33 

6  10  28.6 

12  38.7 
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0.2162 

4.01 

4.98 

12 

1  19.1 

13 

12  50  49.67 

51    5.62 

6  49  37.6 

51  46.9 

9.29983 

0.2087 

4.02 

5.00 

13 

1  20.0 

14 

12  55  34.70 

55  50.57 

7  28    5.1 

3)  13.3 
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4.03 

5.02 

14 

1  20.8 

15 

13    0  15.30 

0  31.06 

8    5  48.9 

7  55.8 
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0.1921 

4.04 

5.04 

15 

1  21.5 

16 

13    4  51.32 

5   6.94 

8  42  46.7 

44  51.9 

9.27887 

0.1829 

4.06 

5.07 

16 

1  22.2 

17 

13    9  22.57 

9  38.01 

9  18  55.8 

20  59.0 

9.27105 

0.1729 

4.08 

5.09 

17 

1  22.7 

18 

13  13  48.82 

14    4.G6 

9  54  13.8 

56  14.7 

9.26270 

0.1621 

4.10 

5.11 

18 

1  23.2 

19 

13  18    9.81 

18  24.81 

10  28  37.9 

30  36.1 

9.25370 

0.1505 

4.13 

5.14 

19 

1  23.6 

20 

13  22  25.23 

22  39.95 

11    2    5.1 

4    0.4 

9.24393 

0.1378 

4.16 

5.16 

20 

1  24.0 

21 

13  26  34.70 

26  49.10 

11  34  32.1 

36  24.0 

9.23320 

0.1240 

4.19 

5.19 

21 

1  24.2 

22 

13  30  37.78 

30  51.81 

12    5  55.5 

7  43.7 

9.22136 

0.1088 

4.22 

5.21 

22 

1  24.2 

23 

13  34  33.97 

34  47.57 

12  36  11.3 
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4.25 

5.24 

23 
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24 

13  38  22.72 

38  35.85 

13    5  15.3 
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0.0738 

4.29 

5.26 

24 

1  24.1 

25 

13  42    3.36 

42  15.96 
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34  37.8 
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4.33 
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25 

1  23.8 

26 

13  45  35.17 

45  47.17 
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4.37 

6.32 

26 

1  23.4 

27 

13  48  57.32 

49   8.65 

14  24  28.4 
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0.0041 

4.41 

5.35 

27 

1  22.8 

28 

13  52    8.88 
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14  47  54.3 
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4.45 

5.38 
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29 

13  55    8.82 

55  18.60 
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4.49 

5.42 

29 
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4.57 
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5.52 
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8.89014 
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1  14.9 

4 

14    6  29.93 

6  34.60 

16  28  24.2 

28  54.1 
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9.6145 

4.69 

5.59 
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1  12.7 

5 
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7  56.41 
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5.62 
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6 
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5.66 
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7 

14    9  28.10 
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44  58.6 
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4.79 

5.69 
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8 

14    9  38.68 
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5.76 

9 

0  55.8 
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14    8  36.65 

8  34.52 

16  30  40.8 

30  18.1 
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9.6482 

4.86 

5.78 

10 

0  51.1 

11 

14    7  21.51 

7  18.63 

16  17  51.8 

17  23.1 

8.79726 

9.7958 

4.86 

5.80 

11 

0  45.9 

12 

14    5  36.01 

5  32.64 
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9.9097 
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16 
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0.2306 

4.53 
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13  45  41.74 

45  42.30 
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44  57.9 
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0.2594 

—4.23 

5.52   17  23  56.8  | 

19 

13  41  25.17 

4127.20 

12    0  15.5 

0  37.0 

9.25268 

0.2771 

+2.94 

5.26 

18  23  48.7 

20 

13  37    8.99 

37  12.42 

11  14  23.0 

15    0.5 

9.24534 

0.2836 

4.30 

+4.04 

19  23  40.5 

21 

13  33    1.09 

33    5.70 

10  28  26.0 

29  18.3 

9.22393 

0.2784 

4.69 

—5.23 

20  23  32.5 

22 

13  29    9.17 

29  14.60 

9  43  39.4 

44  43.8 

9.18690 

0.2610 

4.75 

5.54 

21  23  24.7 

23 

13  25  40.44 

25  46.22 
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2  29.4 
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4.85 

5.71 
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24 

13  22  41.09 
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23  40.9 
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4.92 

5.81 

23  23  10.4 

25 

13  20  16.03 

20  20.95 

7  48    0.5 

49  14.9 

8.94416 

0.1238 

4.96 

5.87 

24  23    4.0 

26 

13  18  28.77 

18  32.52 

7  18  46.6 

19  54.7 

8.78392 

0.0425 

4.98 

5.91 

25  22  58.3 

27 

13  17  21.38 

17  23.57 

6  55  12.5 

56    9.9 

8.51494 

9.9340 

4.99 

5.93 

26  22  53.2 

28 

13  16  54.54 

16  54.87 

6  37  32.9 

38  16.5 

—7.66381 

9.7864 

4.99 

5.93 

27  22  48.8 

29 

13  17    7.78 

17   6.07 

6  25  50.2 

26  17.6 

+8.35818 

9.5628 

4.97 

5.92 

28  22  45.1 

30 

13  17  59.65 

17  55.83 

6  19  56.2 

20    6.2 

8.68999 

+9.1076 

4.94 

5.90 

29  22  41.9 

31 

13  19  28.04 

19  22.12 

6  19  34.7 

19  27.0 

8.86615 

—8.9799 

4.91 

5.87 

30  22  39.5 

32 

13  21  30.34 

21  22.42 

—  6  24  23.1 

23  58.2 

+8.98239 

—9.4800 

+4.87 

—5.84 

31 

22  37.5  j 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 
Month. 

Apparent 
Right  Aiccnvlon. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 
Time  of  Ma- 

At 

Mean  Noon. 

At 

Transit. 

At 

Mean  Noon. 

At 

Transit 

InltA. 

In  Dec 

InlLA. 

In  Dec 

ridian  Transit 

Nov.  1 

h    m       H 
13  21  30.34 

in      H 
21  22.42 

O          /          '/ 

—  6  24  23.1 

23  58!2 

+8.98239 

—9.4800 

+4.87 

—5.84 

d     h     m 
0  22  37.5 

2 

13  24    3.61 

23  53.84 

6  33  55.3 

33  14.3 

9.06637 

9.6896 

4.83 

5.79 

1  22  36.1 

3 

13  27    4.90 

26  53.45 

6  47  43.0 

46  47.3 

9.130C6 

9.8176 

4.78 

»    5.74 

2  ^  35.2 

4 

13  30  31.19 

30  18.28 

7    5  17.7 

4    9.0 

9,17979 

9.90i>5 

4.63 

5.68 

3  22  34.6 

5 

13  34  19.67 

34    5.49 

7  26  11.0 

24  51.2 

9iJ1943 

9.9699 

4.67 

5.62 

4  22  34.5 

6 

13  38  27.66 

38  12.43 

7  49  55.7 

48  26.7 

9.25141 

0.0182 

4.61 

5.54     5  22  34.6 1 

7 

13  42  52.71 

42  36.62 

8  16    6.4 

14  30.0 

9.27754 

0.0553 

4.54 

5.47;    6  22  35.1 

8 

13  47  32.64 

47  15.87 

8  44  19.7 

42  37.5 

9.29906 

0.0840 

4.49 

5.39 

7  22  35.8 

9 

13  52  25.49 

52    8.22 

9  14  14.4 

12  28.1 

9.31691 

0.1061 

4.43 

5.30 

8  22  36i^ 

10 

13  57  29.56 

57  11.93 

9  45  31.1 

43  42.1 

9.33183 

0.1231 

4.37 

6.19     9  22  37.9 

11 

14    2  43.36 

2  25.50 

10  17  52.6 

16    2.1 

9.34437 

0.1358 

•   4.31 

5.08   10  22  39i2 

la 

14    8    5.61 

7  47.62 

10  51     3.5 

49  12.6 

9.35498 

0.1450 

4.25 

4.94   11  22  40.6 

13 

14  13  35.21 

13  17.20 

11  24  50.5 

23    0.1 

9.36403 

0.1515 

4.19 

4.76  12  22  42.1 

14 

14  19  11.23 

18  53.28 

11  59    1.5 

57  12.5 

9.37178 

0.1554 

4.13 

4.51 

13  22  43.8 

15 

14  24  52.87 

24  35.06 

12  33  26.0 

31  39.0 

9.37848 

0.1572 

4.08 

—4.03 

14  22  45.5 

16 

14  30  39.48 

30  21.88 

13    7  54.9 

6  10.6 

9.38435 

0.1572 

4.03  +3.97 

15  22  47.4 

17 

14  36  30.51 

36  13.16 

13  42  19.9 

40  38.6 

9.38952 

0.1556 

3.98 

4.43'  16  22  49.3 

18 

14  42  25.51 

42    8.47 

14  16  33.9 

14  56M 

9.39413 

0.1526 

3.94 

4.62,  17  22  51i2 

19 

14  48  24.09 

48    7.40 

14  50  30.7 

48  56.8 

9.39825 

0.1483 

3.90 

4.74   18  28  53.3 

20 

14  54  25.94 

54    9.63 

15  24    4.6 

22  34.8 

9.40202 

0.1428 

3.86 

4m 

19  22  55.4 

21 

15    0  30.81 

0  14.91 

15  57  10.6 

55  45.1 

9.40549 

0.1362 

3.83 

4.89 

20  22  57.5 

22 

15    6  38.49 

6  23.03 

16  29  44.3 

28  23.2 

9.40871 

0.1286 

3.80 

4.94  21  22  59.7 

23 

15  12  48.82 

12  33.83 

17    1  41.9 

0  25.3 

9.41173 

0.1199 

3.78 

4i)8  22  23     li) 

24 

15  19    1.66 

18  47.16 

17  32  59.8 

31  47.9 

9.41458 

0.1104 

3.76 

5.01   23  23    4.2 

25 

15  25  16.90 

25    2.91 

18    3  34.8 

2  27.5 

9.41731 

0.0999 

3.75 

5.04   24  23    6.5 

26 

15  31  34.47 

31  21.02 

18  33  24.0 

32  21.7 

9.41995 

0.0885 

3.74 

5.07  25  23    8i) 

27 

15  37  54.30 

37  41.41 

19    2  24.7 

1  26.6 

9.42251 

0.0761 

3.73 

5.09 

26  23  11.3 

28 

la  44  16.26 

44    4.03 

19  30  34.6 

29  41.1 

9.42501 

0.0626 

3.72 

5.11   27  23  13.7 

29 

15  50  40.59 

50  28.a5 

19  57  51.3 

57    2.3 

9.42745 

0.0482 

3.71 

5.12  28  23  16.1 

30 

15  57    6.97 

56  55.84 

20  24  12.8 

23  28.2 

9.42986 

0.0328 

3.71 

5.14   29  23  186 

Dec.  1 

16    3  35.48 

3  24.97 

20  49  37.0 

48  56.7 

9.43221 

0.0163 

3.70 

5.16     0  23  21.2 

2 

16  10    6.08 

9  56.22 

21  14     1.9 

13  25.8 

9.43453 

9.9984 

3.70 

5.17 

1  23  23i^ 

3 

16  16  38.77 

16  29.57 

21  37  25.9 

36  53.8 

9.43683 

9.9793 

3.70 

5.18 

2  23  26.4 

4 

16  23  13.53 

23    5.00 

21  59  47.2 

59  19.0 

9.43911 

9.9587 

3.70 

5.19 

3  23  29.0 

5 

16  29  50.a5 

29  42.52 

22  21     4.2 

20  39.7 

9.44135 

9.9365 

3.69 

5.20 

4  23  31.7 

6 

16  36  29.21 

36  22.09 

22  41  15.2 

40  54.3 

0.44357 

9.9126 

3.69 

5.21 

5  23  34.4 

7 

16  43  10.09 

43    3.70 

23    0  18.6 

0    1.0 

9.44573 

9.8866 

3.68 

522     6  23  37.1 

8 

16  49  52.95 

49  47.31 

23  18  12.8 

17  58.3 

9.44787 

9.8584 

3.68 

5.23 

7  23  39.9) 

9 

16  56  37.79 

56  32.91 

23  34  56.5 

34  44.9 

9.44997 

9.8275 

3.67 

5.24     8  23  42.7 

10 

17    3  24.57 

3  20.47 

23  50  28.1 

50  19.1 

9.45201 

9.7935 

3.66 

5i^ 

9  23  45.5 

11 

17  10  13.24 

9    9.95 

24    4  46.2 

4  39.6 

9.45401 

9.7559 

3.65 

5.26 

10  23  48.4 

12 

17  17    3.76 

17    1.28 

24  17  49.4 

17  44.9 

9.45594 

9.7139 

3.64 

5.26 

11  23  51.3 

13 

17  23  56.08 

23  54.44 

24  29  36.2 

29  33.5 

9.45781 

9.6666 

3.62 

5i27 

12  23  54.3 

14 

17  30  50.15 

30  49.35 

24  40    5.3 

40    4.2 

9.45959 

9.6123 

3.60 

5.28 

13  23  57.2 

15 

17  37  45.88 

37  45.94 

24  49  15.2 

49  15.3 

9.46130 

9.5491 

3.58 

5i29 

15    0    OJl 

16 

17  44  43.21 

44  44.15 

24  57    4.6 

57    5.6 

9.46291 

9.4738 

3.56 

5.30 

16    0    a.2 

17 

17  51  42.04 

51  43.87 

25    3  32.2 

3  33.7 

9.46442 

9.3810 

3.53 

5.30 

17    0    6.3 

18 

17  58  42.28 

58  45.01 

25    8  36.7 

8  38.4 

9.46583 

9.2608 

3.49 

5.31 

18    0    9.4 

19 

18    5  43.81 

5  47.45 

25  12  16.8 

12  18.3 

9.46711 

9.0906 

3.46 

5.32 

19    0  12.4 

20 

18  12  46.53 

12  51.10 

25  14  31.1 

14  32.1 

9.46826 

8.8007 

3.40 

5.32 

20    0  15.5 

21 

18  19  50.29 

19  55.79 

25  15  18.4 

15  18.4 

9.46924 

—7.3857 

3.33 

5.33 

21     0  18.7 

22 

18  26  54.94 

27    1.38 

25  14  37.7 

14  36.4 

9.47008 

-f-8.7708 

3.24 

5.33 

22    0  21.8 

23 

18  34    0.31 

34    7.69 

25  12  27.8 

12  24.8 

9.47071 

9.0843 

3.11 

5.34 

23    0  25.0 

24 

18  41    6.21 

41  14.54 

25    8  47.7 

8  42.5 

9.47115 

9.2659 

2.89 

5.34 

24    0  28.1 

25 

18  48  12.43 

48  21.70 

25    3  36.3 

3  28.5 

9.47138 

9.3947 

+2.50 

5.35 

25    0  31.3 

26 

18  55  18.78 

55  28.98 

24  56  52.8 

56  42.0 

9.47139 

9.4947 

—2.46 

5.35 

26    0  34.5 

27 

19    2  25.01 

2  36.14 

24  48  36.3 

48  22.1 

9.47112 

9.5766 

3.00 

6.35 

27    0  37.6 

28 

19    9  30.82 

9  42.87 

24  38  46.3 

38  28.3 

9.47053 

9.6459 

354 

5.36 

28    0  40.8 

29 

19  16  35.89 

16  48.84 

24  27  22.1 

26  59.8 

9.46963 

9.7058 

3.40 

5.36 

29    0  43.9 

30 

19  23  39.91 

23  53.75 

24  14  23.5 

13  56.5 

9.46835 

9.7586 

3.54 

5.36 

30    0  47.1 

31 

19  30  42.49 

30  57.19 

23  59  50.4 

59  18.3 

9.46668 

9.8056 

3.65 

5.36  31    0  60.2 

32 

19  37  43.22 

37  58.73 

—23  43  42  6 

43    5.2 

4-9.46454 

4-9.8461 

—3.75 

+5.36  32    0  53.3{ 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  AKcentiloii. 

Apparent  Declination. 

Log  of  a. 

Log  of  h. 

Mean  Solar 
Time  of  Me- 
ridian Transit. 

Mouth. 

At 
Mean  Noon. 

At 

Transit. 

At 

Mean  Noon. 

At 
Transit 

InR.A. 

In  Dec 
—9.7285 

InlCA. 

In  Dec. 

Jan.  1 

h  m   H 
16  35  54.54 

m   N 
35  26.39 

—20  39  12.1 

38  2.5 

+9.33666 

+3.39 

+4.92 

d  h  m 
0  21  50.3 

2 

16  41  7.64 

40  39.66 

20  51  45.4 

50  39.6 

9.33804 

9.7086 

3.37 

4.92 

]  21  51.5 

3 

16  46  21.73 

45  53.94 

21  3  43.8 

2  41.8 

9.33937 

9.6872 

3.:)6 

4.93 

2  21  52.8 

4 

16  51  36.76 

51  9.18 

21  15  6.5 

14  8.3 

9.34065 

9.6643 

3.34 

4.94 

3  21  54.1 

5 

16  56  52.69 

56  25.33 

21  25  52.9 

24  58.5 

9.34188 

9.6396 

3.34 

4.95 

4  21  55.4 

6 

17  2  9.51 

142.36 

21  36  2.5 

35  11.8 

9.34303 

9.6135 

3.33 

4.95 

5  21  56.7 

7 

17  7  27.14 

7  0.22 

21  45  34.9 

44  47.9 

9.34412 

9.5849 

3.28 

4.96 

6  21  58.1 

8 

17  12  45.57 

12  18.88 

21  54  29.6 

53  46.3 

9.34521 

9.5541 

3.26 

4.96 

7  21  59.5 

9 

17  18  4.75 

17  38.31 

22  2  46.1 

2  6.5 

9.34617 

9.5203 

3.22 

4.97 

8  22  0.9 

10 

17  23  24.62 

22  58.43 

22  10  23.7 

9  47.8 

9.34717 

9.4831 

3.20 

4.97 

9  22  2.3 

11 

17  28  45.11 

28  19.20 

22  17  22.2 

16  49.9 

9.34789 

9.4425 

3.15 

4.97 

10  22  3.7 

12 

17  34  6.20 

33  40.56 

22  23  41.4;  23  12.6 

9.34865 

9.3972 

3.12 

4.98 

11  22  5.1 

13 

17  39  27.80 

39  2.44 

22  29  20.8|  28  55.5 

9.34935 

9.3461 

3.08 

4.98j  12  22  6.5 

14 

17  44  49.89 

44  24.80 

22  34  20.1<  33  58.2 

9.34998 

9.2880 

3.02 

4.98i  13  22  7^ 

15 

17  50  12.41 

49  47.60 

22  38  39.2  38  20.7 

9.35047 

9.2200 

2.91 

4.99  14  22  9.3 1 

16 

17  55  35.29 

55  10.77 

22  42  17.7  42  2.6 

9.35090 

9.1387 

2.86 

4.99 

15  22  10.7 

17 

18  058.47 

0  34.24 

22  45  15.2,  45  3.4 

9.35131 

9.0386 

2.81 

4.99 

16  22  12.1 

18 

18  6  21.91 

5  57.96 

22  47  31.7 

47  23.1 

9.35160 

8.9057 

2.66 

5.00 

17  22  13.5 

19 

18  11  45.55 

11  21.95 

22  49  7.0 

49  1.5 

9.35186 

8.7144 

2.49 

5.00 

18  22  15.0 

20 

18  17  9.32 

16  46.05 

22  50  0.8  49  58.4 1 

9.35198 

—8.3588 

2.16 

5.00 

19  22  16.5 

21 

18  22  33.18 

22  10iJ4 

22  50  13.0 

50  13.5 

9.35202 

+7.7811 

+1.38 

5.00 

20  22  18.0 

22 

18  27  67.05 

27  :)4.44 

22  49  43.7 

49  47.0 

9.35201 

8.5397 

—1.68 

5.00 

21  22  19.5 

23 

18  33  20.90 

32  58.62 

22  48  33.1 

48  39.2 

9.:«194 

8.8026 

2.28 

5.00 

22  22  20.9 

24 

18  38  44.67 

38  22.73 

22  46  41.0 

46  49.9 

9.35181 

8.9655 

2.56 

5.00 

23  22  22.4 

25 

18  44  8.31 

43  46.72 

22  44  7.4 

44  19.0 

9.35159 

9.0829 

2.71 

5.00 

24  22  23.9 

26 

18  49  31.73 

49  10.49 

22  40  52.4 

41  6.5 

9.35129 

9.1753 

2.80 

5.00 

25  22  25.4 

27 

18  54  54.8i) 

54  33.98 

22  36  56.0 

37  12.5 

9.35084 

9.2514 

2.85 

5.00 

26  22  26.8 

28 

19  0  17.74 

59  57.16 

22  32  18.5 

32  37.4 

9.35035 

9.3164 

2.89 

5.00 

27  22  28.2 

29 

19  5  40.24 

5  20.00 

22  26  59.7 

27  20.8 

9.34993 

9.3725 

2.95 

4.99 

28  22  29.6 

30 

19  11  2.34 

10  42.44 

22  21  0.1 

21  23.5 

9.34937 

9.4214 

3.04 

4.99  29  22  31.0  | 

31 

19  16  23.J>8 

16  4.44 

22  14  20.0 

14  45.5 

9.34871 

9.4655 

3.10 

4.99 

30  22  32.5 

Feb.  1 

19  21  45.11 

21  25.93 

22  6  59.5 

7  27.0 

9.34795 

9.5052 

3.15 

4.98 

31  22  33.9 

2 

19  27  5.67 

26  46.83 

21  58  58.8 

59  28.2 

9.34718 

9.5409 

3.18 

4.98 

1  22  35.3 

3 

19  32  25.62 

32  7.13 

21  50  18.5 

50  49.7 

9.34630 

9.5736 

3.22 

4.98 

2  22  36.7 

4 

19  37  44.i^2 

37  26.78 

21  40  58.5 

41  31.3 

9.34536 

9.6048 

3.23 

4.97 

3  22  38.1 

5 

19  43  3.51 

42  45.71 

21  30  59.3 

31  33.8 

9.34440 

9.6332 

3.24 

4.97 

4  22  39.4 

6 

19  48  21.36 

48  3.88 

21  20  21.5 

20  57.6 

9.34333 

9.6593 

3.28 

4.96 

5  22  40.7 

7 

19  53  38.42 

53  21.27 

21  9  5.4 

9  43.0 

9.34223 

9.6837 

3.30 

4.96 

6  22  42.0 

8 

19  58  54.64 

58  37.84 

20  57  11.5 

57  50.4 

9.34108 

9.7067 

3.32 

4.96 

7  22  43.4 

9 

20  4  10.01 

3  53.56 

20  44  40.0 

45  20.2 

9.33983 

9.7283 

3.34 

4.95 

8  22  44.8 

10 

20  9  24.46 

9  8.35 

20  31  31.6 

32  13.0 

9.33857 

9.7484 

3.35 

4.94 

9  22  46.1 

11 

20  14  37.97  14  22.19 

20  17  46.8 

18  29.3 

9.33721 

9.7674 

3.37 

4.93 

10  22  47.4 

12 

20  19  50.51  19  35.06 

20  3  26.1 

4  9.6 

9.33587 

9.7855 

3.38 

4.93 

11  22  48.7 

13 

20  25  2.a5|  24  46.93 

19  48  30.0 

49  14.5 

9.33443 

9.8024 

3.40 

4.92 

12  22  50.0 

14 

20  30  12.54 

29  57.73 

19  32  59.3 

33  44.6 

9.33299 

9.8185 

3.41 

4.92 

13  22  51.2 

15 

20  35  22.00 

35  7.50 

19  16  54.4 

17  40.5 

9.33149 

9.8338 

3.42 

4.91 

14  22  52.4 

16 

20  40  30.37 

40  16.18 

19  0  15.8 

1  2.6 

9.32997 

9.8483 

3.42 

4.90 

15  22  53.6 

17 

20  45  37.65 

45  23.75 

18  43  4.3 

43  51.8 

9.32844 

9.8621 

3.43 

4.89 

16  22  54.8 

18 

20  50  43.84 

50  30.23 

18  25  20.3 

26  8.4 

9.:«685 

9.8751 

3.44 

4.88 

17  22  55.9 

19 

20  55  48.91 

55  35.59 

18  7  4.7 

7  53.3 

9.32521 

9.8877 

3.44 

4.88 

18  22  57.0 

20 

21  0  52.84 

0  39.80 

17  48  17.9 

49  7.0 

9.32358 

9.8993 

3.44 

4.86 

19  22  58.1 

21 

21  5  55.64 

5  42.88 

17  29  0.8 

29  50.2 

9.32197 

9.9108 

3.44 

4.86 

20  22  59.2 

22 

21  10  57.31 

10  44.83 

17  9  13.8 

10  3.5 

9.32034 

9.9216 

3.44 

4.84 

21  23  0.3 

23 

21  15  57.84 

15  45.64 

16  48  57.6 

49  47.6 

9.31872 

9.9317 

3.44 

4.83 

22  23  1.4 

24 

21  20  57.24 

20  45.31 

16  28  13.1 

29  3.4 

9.31707 

9.9416 

3.44 

4.83 

23  23  2.5 

25 

21  25  55.50 

25  43.82 

16  7  1.0 

7  51.5 

9.31542 

9.9509 

3.43 

4.81 

24  23  3.5 

26 

21  30  52.65 

30  41.22 

15  45  21.8 

46  12.4 

9.3138J 

9.9599 

3.43 

4.80 

25  23  4.5 

un 

21  35  48.69 

35  37.51 

15  23  16.3 

24  6.9 

9.31217 

9.9683 

3.43 

4.79|  26  23  6.5 1 

28 

21  40  43.61 

40  32.68 

15  0  45.2 

1  36.0 

9.31052 

9.9764 

3.43 

4.78,  27  23  6.5 ' 

29 

21  45  37.45 

45  26.75 

14  37  49.1 

38  39.9 

9.3088i) 

9.9842 

3.42 

4.77,  28  23  7.4 ' 

30 

21  50  30.20 

50  19.71 

14  14  28.9 

15  19.6 

9.30730 

9.9916 

3.41 

4.75,  29  23  8.3 

31 

21  55  21.88'  55  11.61 

—13  50  45.ll  51  35.71 

4-9.30574 

+9.9987 

—3.41 

+4.74  30  23  9.2 1 

85^ 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.            1 

Day  of 

Apparent 
Right  AsceiMion. 

Apparent  Declination. 

Log  of  a. 

Log 

ofb. 

1 
Mean  Solar 

Tltnck  nf  Ma 

Month. 

At 

Mean  Noon. 

At 

Trantdt. 

At 
Mean  Noon. 

At 
Transit. 

IuR.A. 
+9.30889 

In  Dec. 

InR.A. 

In  Dec. 

1  iiiitT  Iff  jnO" 
ridian  Transit. 

Mnr.  1 

h    m       « 
21  45  37.45 

ra      N 
45  26.75 

0          t          II 

—14  37  49.1 

38  39.9 

+9.9842 

—3.42 

+4.77 

d     li     m 
0  23    7.4 

2 

21  50  30.20 

50  19.71 

14  14  28.9 

15  19.6 

9.30730 

9.9916 

3.41 

4.75;     1  23    8.3 

3 

21  55  21.88 

55  11.61 

13  50  45.1 

51  35.7 

9.30574 

9.9987 

3.41 

4.74     2  23    9.2 

4 

22    0  12.51 

0    2.48 

13  26  38.5 

27  28.9 

9.30416 

0.0054 

3.40 

4.72:     3  23  10J2i 

5 

22    5    2.10 

4  52.28 

13    2  10.0 

3    0.2 

9.30266 

0.0118 

3.39 

4.71 

4  23  11.1 

6 

22    9  50.67 

9  41.07 

12  37  20.2 

38  10.2 

9.30112 

0.0179 

3.38 

4.70 

5  23  12.0 

7 

22  14  38.25 

14  28.86 

12  12    9.8 

12  59.6 

9.291^64 

0.0237 

3.37 

4.68 

6  23  12.9 

8 

22  19  24.86 

19  15.66 

11  46  39.6 

47  29.1 

9.29822 

0.0292 

3.36 

4.66 

7  23  13.7 

9 

22  24  10.53 

24    1.52 

11  20  50.4   21  39.6 

9.29676 

0.0344 

3.36 

4.64 

8  23  14.5 

10 

22  28  55.25 

28  46.43 

10  54  42.7 

55  31.7 

9.29533 

0.0395 

3.34 

4.63 

9  23  15.3 

11 

22  33  39.08 

33  30.44 

10  28  17.5 

29    6.2 

9.29398 

0.0441 

3.33 

4.60 

10  23  16.1 

12 

22  38  22.01 

38  13.54 

10     1  35.5 

2  23.8 

9.29263 

0.0485 

3.32 

4.59 

11  23  16.8 

13 

22  43    4.08 

42  55.77 

\)  34  37.4 

35  25.3 

,9.29135 

0.0529 

3.29 

4.58   12  23  17.5  1 

14 

22  47  4o.'M 

47  37.19 

9     7  2:3.8 

8  11.3 

9.29013 

0.0568 

3.28 

4.55   13  23  18.2  I 

15 

22  52  25.81 

52  17.82 

8  39  55.4 

40  42.6 

9.28889 

0.0^ 

3.27 

4.53 

14  23  18.9 

16 

22  57    5.50 

56  57.68 

8  12  13.1 

12  59.8 

9.28773 

0.0641 

3.25 

4.50 

15  23  19.7 

17 

23    1  44.45 

1  36.79 

7  44  17.9 

45    4.0 

9.28657 

0.0675 

3.24 

4.48 

16  23  20.4 

18 

23    6  22.69 

6  15.18 

7  16  10.2 

16  55.9 

9.28554 

0.0705 

3.21 

4.44 

17  23  21.1 

19 

23  11     0.27 

10  52.92 

6  47  50.9 

48  36.1 

9.28450 

0.0734 

3.20 

4.42 

18  23  21.8 

20 

23  15  37.21 

15  30.01 

6  19  20.7 

20    5.4 

9.28352 

0.0761 

3.16 

4.39 

19  23  22.5 

21 

23  20  13.56 

20    6.50 

5  50  40.3 

51  24.4 

0.28263 

0.0786 

3.12 

4.36 

20  23  23.2 

22 

23  24  49.:i5 

24  42.42 

5  21  50.2 

22  33.8 

9.28176 

0.0810 

3.11 

4.33 

21  23  23.8 

23 

23  29  24.62 

29  17.82 

4  52  51.3 

53  :m.4 

9.28096 

0.0830 

3.07 

4.27 

22  23  24.4 

24 

23  33  59.39 

33  52.74 

4  23  44.4 

24  26.8 

9.28025 

0.0849 

3.02 

4.24 

23  23  25.1 

25 

23  38  33.73 

38  27.20 

3  54  30.2 

.55  12.0 

9.27{)55 

0.0866 

3.00 

4.20 

24  23  25.7 

26 

23  43    7.66 

43    1.25 

3  25    9.3 

25  50.6 

9.27896 

0.0882 

2.93 

4.16 

25  23  26.3 

27 

23  47  41.24 

47  34.96 

2  55  42.4 

56  23.1 

9.27845 

0.0896 

2.87 

4.10 

26  2:3  26.9 

28 

23  52  14.51 

52    8.35 

2  26  10.4 

26  50.5 

9.27798 

0.0907 

2.83 

4.03 

27  23  27.5 

29 

23  56  47.50 

56  41 .46 

1  56  33.9 

57  13.3 

9.27755 

0.0917 

2.76 

3.96 

28  2:3  28.1 

30 

0    1  20.25 

1  14.32 

1  26  53.6 

27  32.3 

9.27721 

0.0927 

2.66 

3.91 

29  23  28.7 

31 

0    5  52.81 

5  47.00 

0  57  10.0 

57  48.0 

9.27694 

0.0933 

2.56 

3.78   30  23  29.3  1 

Apr.  1 

0  10  25.22 

10  19.55 

—  0  27  23.9 

28    1.2 

9.27675 

0.0938 

2.38 

3.59 

0  23  30.0 

2 

0  14  57.53 

14  51.97 

+  0    2  23.8 

1  47.3 

9.27662 

0.0941 

2.16 

3.38 

1  23  30.6 

3 

0  19  29.77 

19  24.33 

0  32  12.5 

31  36.7 

9.27658 

0.0943 

—1.68 

+2.68 

2  23  31.2 

4 

0  24    2.01 

23  56.68 

1     2    1.6 

1  26.6 

9.27656 

0.0943 

+1.38 

—2.68 

3  23  31.8 

5 

0  28  34.25 

28  29.03 

1  31  50.3 

31  16.1 

9.27662 

0.0941 

2.23 

3.46 

4  23  32.4 

6 

0  33    6.56 

33    1.45 

2    1  37.9 

1     4.4 

9.27675 

0.0937 

2.34 

3.68 

5  23  33.0 

7 

0  37  38.95 

37  33.96 

2  31  23.4 

30  50.7 

9.27693 

0.0932 

2.46 

3.76 

6  23  33.6, 

8 

0  42  11.49 

42    6.61 

3     1     6.4 

0  34.5 

9.27720 

0.0925 

2.62 

3.86 

7  2:1  34.2 

9 

0  46  44.2 ) 

46  39.42 

3  30  46.2 

30  15.1 

9.27750 

0.0916 

2.71 

3.98 

8  23  34.8 

10 

0  51  17.14 

51  12.47 

4    0  22.1 

59  51.8 

9.27786 

0.0905 

2.76 

4.05 

9  23  35.4 

11 

0  55  50.32 

55  45.76 

4  29  53.ti 

r?9  23.8 

9.27830 

0.0893 

2.83 

4.10 

10  23  36.0 

12 

1     0  23.79 

0  19.a") 

4  59  19.(j 

58  50.3 

9.27879 

0.0879 

2.91 

4.17 

11  23  36.6 

13 

1     4  57.60 

4  53.28 

5  28  38.5 

28  10.7 

9.27931 

0.0862 

2.96 

4.23 

12  23  37.3 

14 

1     9  31.77 

9  27.56 

5  57  51.1 

57  24.3 

9.27996 

0.0844 

3.01 

4.26 

13  23  37.9 

15 

1  14    6.35 

14    2.25 

6  26  56.0 

26  30.0 

9.28064 

0.0825 

3.04 

4.30 

14  23  38.5 

16 

1  18  4i.:w 

18  37.38 

6  55  52.6 

55  27.5 

9.28138 

0.0802 

3.06 

4.:r> 

15  23  39.1 

17 

1  23  16.89 

23  13.01 

7  24  40.0 

24  15.9 

9.28214 

0.0779 

3.09 

4.r,6 

16  2:3  39.8 

18 

1  27  52.91 

27  49.17 

7  53  17.7 

52  54.5 

9.28:W1 

0.0753 

3.13 

4.40 

17  2  \  40.5 , 

19 

1  32  29.49 

32  25.88 

8  21  44.8 

21  22.6 

9.28387 

0.0725 

3.17 

4.43   18  23  41.2 

20 

1  37    6.67 

37    3.17 

8  50    0.6 

49  39.3 

9.28486 

0.0695 

3.20 

4.46   19  23  41.9 

21 

1  41  44.48 

41  41.10 

9  18    4.4 

17  44.0 

9.2a592 

0.0663 

3.22 

4.48   20  23  42.5 

22 

1  46  22.95 

46  19.70 

9  45  55.5 

45  36.1 

9.28696 

0.0631 

3.22 

4.51  i  21  23  43.2 

23 

1  51     2.14 

59  59.02 

10  13  33.2 

13  14.8 

9.28808 

0.0594 

3.25 

4.54I  22  23  43.9 

24 

1  55  42.05 

55  39.06 

10  40  56.8 

40  39.3 

9.28925 

0.0554 

3.28 

4.56'  23  2.3  44  6 

25 

2    0  22.74 

0  19.89 

11     8    5.3 

7  48.9 

9.29046 

0.0514 

3.29 

4.58'  24  23  45.4 

26 

2    5     4.24 

5    1.54 

11  34  58.2 

34  43.0 

9.29170 

0.0471 

3.30 

4.601  25  23  46.2 

27 

2    9  46.56 

1    9  44.01 

12     1  35.0 

1  20.7 

9.29306 

00426 

3.33 

4.61'  26  23  47.0 

28 

2  14  29.75 

■  14  27.35 

12  27  54.7 

27  41.4 

9.2944b 

0.0379 

3.35 

4.63   27  23  47.8 

29 

2  19  13.86 

19  11.60 

12  53  r>6.6 

53  44.2 

9.2i)581 

0.0328 

3.35 

4.65  28  2.3  48.5 1 

30 

2  23  r.8.<K) 

23  re  78 

\     13  19  39.8 

19  28  4 

9.29722 

0.0275 

3.36 

4  66   20  23  40  3 

31 

2  28  44.89 

'  £8  42  92 

+13  45     3.7I  44  53  3 

+9.29873 

+0  0219 

+3.38 

—4  68   30  23  50  1 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Dny  of 

Apparent 
Right  Aiioensiott. 

Apparent  Declination. 

Logof«. 

Log 

of^. 

Mean  Solar 
Time  of  Me- 
ridian Transit 

Month. 
May  1 

-      At 

Mean  Noon. 

At 
Transit. 

At 
Mean  Noon. 

At 
Tniniit. 

InRA. 

In  Dec 

InB.A. 

In  Dec 

h    m      1 
2  28  44.89 

m      8 
28  42.92 

+1^4^    i.7 

44  53!3 

+9i29873 

+0.0219 

+3.38 

—4.68 

d     h     m 
0  23  50.1 

2 

2  33  31.86'  33  30.06 

14  10    7.7 

9  58.3 

9.30023 

0.0160 

3.38 

4.70 

1 

23  51.0 

3 

2  38  19.85!  C8  18.21 

14  34  50.8 

34  42.4 

9.30179 

0.0097 

3.40 

4.71 

2  23  51.8 

4 

2  43    8.85  43    7.38 

14  59  12.5 

59    5.1 

9.30329 

0.0033 

3.40 

4.72 

3  23  52.7 

5 

2  47  58.89  47  57.60 

15  23  12.0 

23    5.8 

9.30489 

9.9965 

3.41 

4.74 

4  23  53.6 

6 

2  52  49.99  52  48.88 

15  46  48.6 

46  43.2 

9.30653 

9.9893 

3.42 

4.76 

5  23  54.5 

7 

2  57  42.20;  57  41Jii6 

16  10    1.4 

9  57.0 

9.30814 

9.9819 

3.42 

4.77 

6  23  55.4 

8 

3    2  35.48     2  34.72 

16  32  49.8 

32  46.4 

9.30974 

9.9739 

3.42 

4.78 

7  23  56.3 

9 

3    7  i:9.86'    7  29.31 

16  55  13.1 

55  10.6 

9.31136 

9.9656 

3.43 

4.80 

8  23  57.3 

10 

3  12  25.35|  12  25.00 

17  17  10.2 

17    8.7 

9.31303 

9.9569 

3.44 

4.81 

9  23  58.3 

11 

3  17  21.98:  17  21.82 

17  38  40.7 

38  40.1 

9.31465 

9.9480 

3.44 

4.82 

10  23  59.3 

12 

3  22  19.70  22  19.76 

17  59  43.9 

59  44.2 

9.31631 

9.9383 

3.44 

4.83 

12 

0    0.3 

13 

3  27  18.57,  27  18.84 

18  20  19.0 

20  20.1 

9.31795 

9.9283 

3.43 

4.84 

13 

0    1.3 

14 

3  32  18.56  32  19.06' 

18  40  25.2 

40  27.2 

9.31954 

9.9179 

3.43 

4.85 

14 

0    2.4 

15 

3  37  19.67|  37  20.40 

19    0    2.0 

0    4.9 

9.32117 

9.9072 

3.43 

4.86 

15 

0    3.5 

16 

3  42  21.89:  42  22.86 

19  19    8.6 

19  12.3 

932280 

9.8952 

3.43 

4.87 

16 

0    4.6 

17 

3  47  2>.23  47  2643 

19  37  44.1 

37  48.5 

9.32435 

9.8829 

3.42 

4.88 

17 

0    5.7 

18 

3  52  29.67i  52  31.10 

19  55  48.0 

55  53.0 

9.32595 

9.8703 

3.42 

4  89 

18 

0    6.8 

19 

3  57  35.211  57  36.91 

20  13  19.6 

13  25.3 

9.32750 

9.8567 

3.42 

4.90 

19 

0    8.0 

20 

4    2  41.82     2  43.79 

20  30  18iJ 

30  24.6 

9.32899 

9.8427 

3.41 

4.91 

20 

0    9.2 

21 

4    7  49.49!    7  51.72 

20  46  43.3 

46  50.3 

9.33053 

9.8275 

3.40 

4.92 

21 

0  10.4 

22 

4  12  58.24;  13    0.73 

21     2  34.1 

2  41.6 

9.33198 

9.8118 

3.39 

4.92 

22 

0  11.6 

23 

4  18    8  00,  18  10.76 

21  17  50.1 

17  58.1 

9.33341 

9.7952 

3.39 

4.92 

23 

0  12.8 

24 

4  23  18.78  23  21.81 

21  32  30.6 

32  39.0 

9.33481 

9.7775 

3.38 

4.93 

24 

0  14.0 

25 

4  28  30.55;  28  33.87 

21  46  35.1 

46  43.9 

9.33616 

9.7590 

3.37 

4.94 

25 

0  15.3 

JS 

4  33  43.29'  33  4690 

22    0    3J3i 

0  12.3 

9.33750 

9.7392 

3.36 

4.94 

26 

0  16.6 

27 

4  38  56.96  39    0.87 

22  12  54.1 

13    3.4 

9.33875 

9.7179 

3.35 

4.95 

27 

0  17.9 

28 

4  44  11.53,  44  15.73 

22  25    7.2 

25  16.7 

9.34000 

9.6955 

3.33 

4.96 

28 

0  19.2 

29 

4  49  26.981  49  31.47 

22  36  42.2 

36  51.8 

9.34116 

9.6716 

3.30 

4.97 

29 

0  20.5 

30 

4  54  43.281  54  48.07 

22  47  38.6 

47  48.2 

9.34230 

9.6457 

3.28 

4.98 

30 

0  21.8 

31 

5    0    0.37     0    5.46 

22  57  55.9 

58    5.4 

9.34334 

9.6183 

3.25 

4.98 

31 

0  23.1 

June  1 

5    5  18.20 

5  23.59 

23    7  33.6 

7  43.2 

9.34436 

9.5880 

3.24 

4.99 

1 

0  24.4 

2 

5  10  36.75 

10  42.46 

23  16  31.2 

16  40.5 

9.34528 

9.5556 

3.20 

4.99 

2 

0  25.8 

3 

5  15  55.98 

16    2.01 

23  24  48.5 

24  57.5 

9.34619 

9.5203 

3.17 

5.00 

3 

0  27.2 

4 

5  21  15.83  21  22.19 

1 

23  32  25.1 

32  33.8 

9.34699 

9.4813 

3.13 

5.00 

4 

0  28.6 

5 

5  26  36.22!  26  42.90 

23  39  20.5 

39  28.8 

9.34775 

9.4383 

3.11 

5.00 

5 

0  30.0 

6 

5  31  57.14   32    4.14 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 
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Apparent 
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Apparent  Declination. 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 
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9.28184 

0.0500 

3.35 

4.66 

23 

2  5.3 

24 

14  20  10.83 

20  35.02 

14  34  23.8 

36  43.3 

9.28329 

0.0447 

3.35 

4.68 

24 

2  6.0 

25 

14  24  47.77 

25  12.18 

15  0  49.7 

3  8.2 

9.28475 

0.0392 

3.36 

4.69 

25 

2  6.7 

26 

14  29  25.66 

29  50.29 

15  26  55.2 

29  12.7 

9.28629 

0.0335 

3.38 

4.70 

26 

2  7.4 

^ 

14  34  4.54 

34  29.37 

15  52  39.7 

54  55.9 

9.28780 

0.0274 

3.38 

4.72 

27 

2  8.0 

28 

14  38  44.42 

39  9.46 

16  18  2.1 

20  17.0 

9.28937 

0.0211 

3.39 

4.73 

28 

2  8.7 

29 

14  43  25.31 

43  50.58 

16  43  2.0 

45  15.6 

9.29100 

0.0145 

3.40 

4.75 

29 

2  9.4 

30 

14  48  7.25 

48  32.78 

17  7  38.6 

9  50.9 

9.29263 

0.0074 

3.40 

4.77 

30 

2  10.2 

Oct.  1 

14  52  50.25 

53  16.06 

17  31  51.1 

34  2.0 

9.29430 

0.0002 

3.42 

4.77 

1 

2  11.1 

2 

14  57  34.34 

58  0.39 

17  55  38.8 

57  48.3 

9.29587 

9.9925 

3.42 

4.79 

2 

2  11.9 

3 

15  2  19.48 

2  45.80 

18  19  1.0 

21  8.9 

9.29747 

9.9845 

3.42 

4.80 

3 

2  12.7 

4 

15  7  5.68 

7  32.26 

18  41  57.0 

44  3.2 

9.29914 

9.9760 

3.42 

4.81 

4 

2  13.5 

5 

15  11  52.98 

12  19.83 

19  4  25.8 

6  30.3 

9.30083 

9.9673 

3.41 

4.82 

5 

2  14.3 

6 

15  16  41.39 

17  8.51 

19  26  27.0 

28  29.7 

9.30243 

9.9580 

3.41 

4.84 

6 

2  15.2 

7 

15  21  30.85 

2158.26 

19  47  59.8 

50  0.5 

9.30404 

9.9483 

3.41 

4.85 

7 

2  16.1 

8 

15  26  21.38 

26  49.08 

20  9  3.3 

11  2.0 

9.30565 

9.9381 

3.41 

4.86 

8 

2  17.0 

9 

15  31  12.99 

31  40.99 

20  29  36.9 

31  33.6 

9.30722 

9.9275 

3.40 

4.87 

9 

2  18.0 

10 

15  36  5.65 

36  33.93 

20  49  40.0 

51  34.5 

9.30877 

9.9164 

3.40 

4.88 

10 

2  18.9 

11 

15  40  59.35 

4127.92 

21  •  9  11.8 

11  3.8 

9.31034 

9.9042 

3.40 

4.89 

11 

2  19.8 

12 

15  45  54.09 

46  22.94 

21  28  11.4 

30  1.0 

9.31183 

9.8923 

3.38 

4.89 

12 

2  20.7 

13 

15  50  49.83 

51  18.98 

21  46  38.5 

48  25.7 

9.31331 

9.8795 

3.38 

4.90 

13 

2  21.7 

14 

15  55  46.56 

56  16.01 

22  4  32.4 

6  17.0 

9.31469 

9.8657 

3.36 

4.92 

14 

2  22.7 

15 

16  0  44.24 

1  14.00 

22  21  52.2 

23  34.0 

9.31613 

9.8513 

3.37 

4.92 

15 

2  23.7 

16 

16  5  42.87 

6  12.93 

22  38  37.2 

40  16.3 

9.31744 

9.8363 

3.33 

4.93 

16 

2  24.7 

17 

16  10  42.40 

11  12.77 

22  54  47.1 

56  23.3 

9.31870 

9.8205 

3.32 

4.93 

17 

2  25.8 

18 

16  15  42.79 

16  13.48 

23  10  21.3 

U  54.5 

9.32000 

9.8035 

3.30 

4.95 

18 

2  26.9 

19 

16  20  44.05 

21  15.05 

23  25  19.1 

26  49.1 

9.32119 

9.7861 

3.28 

4.95  19 

2  28.0 

20 

16  25  46.10 

26  17.41 

23  39  39.8 

41  6.7 

9.32226 

9.7670 

3.26 

4.96 

20 

2  29.1 

21 

16  30  48.91 

3120.54 

23  53  23.0 

54  46.7 

9.32338 

9.7471 

3.24 

4.96 

21 

2  305 

22 

16  35  52.45 

36  24.39 

24  6  28.1 

7  48.4 

9.32437 

9.7259 

3.22 

4.97 

22 

2  31.3 

23 

16  40  56.69 

41  28.93 

24  18  54.7 

20  11.5 

9.32537 

9.7034 

3.21 

4.97 

23 

2  32.4 

24 

16  46  1.60 

46  34.13 

24  30  42.4 

31  55.6 

9.32628 

9.6793 

3.16 

4.98 

24 

2  33.5 

25 

16  51  7.10 

51  39.95 

24  41  50.7 

43  0.2 

9.32705 

9.6537 

3.11 

4.98 

25 

2  34.7 

26 

16  56  13.12 

56  46.28 

24  52  19.3 

53  25.0 

9.32780 

9.6261 

3.08 

4.99 

26 

2  35.9 

27 

17  1  19.64 

1  53.11 

25  2  7.7 

3  9.5 

9.32848 

9.5959 

3.03 

4.99 

27 

2  37.1 

28 

17  6  26.61 

7  0.37 

25  11  15.4 

12  13.1 

9.32903 

9.5639 

2.95 

4.99 

28 

2  38.3 

29 

17  11  33.95 

12  8.01 

25  19  42.2 

20  35.8 

9.32954 

9.5288 

2.90 

5.00 

29 

2  39.4 

30 

17  16  41.62 

17  15.95 

25  27  27.9 

28  17.2 

9.32997 

9.4895 

2.80 

5.00 

30 

2  40.6 

31 

17  21  49.55  22  24.16 

25  34  32.0 

35  16.9 

9.33026 

9.4469 

2.64 

5.00 

31 

2  41.8 

32 

17  26  57.66 

27  32.56 

—25  40  54.4 

41  35.0 

4-9  33047 

—9.4004 

4-2  46 

4-5.00'  32 

2  43.0 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 

Timo  *^f  Mjk- 

Month. 

At 

Mean  Noon. 

At 
Transit 

At 
Mean  Noon. 

At 
Transit 

InR.A. 

In  Dec 

InR.A. 

In  Dec 

ridiai 

d 

1 

iTnuutt' 

Nov.  1 

h    m      N 
17  26  57.66 

m      B 
27  32.56 

Of// 

—25  40  54.4 

41 3d:o 

+9.33047 

—9.4004 

+2.46  +5.00 

h     m 
2  43.0 

2 

17  32    5.89 

32  41.07 

25  46  35.1 

47  11.3 

9.33061 

9.3456 

+2.16 

5.01 

2 

2  44.3 

3 

17  37  14.18 

37  49.62 

25  51  33.2 

52    4.9 

9.33066 

9.2838 

—1.86 

5.01 

3 

2  45.5 

4 

17  42  22.44 

42  58.12 

25  55  48.9 

56  15.8 

9.33050 

9.2123 

2.46 

5.01 

4 

2  46.7 

5 

17  47  30.58 

48    6.49 

25  59  22.4 

59  44.4 

9.33030 

9.1254 

2.66 

5.01 

5 

2  47.8 

6 

17  52  38.53 

53  14.66 

26    2  13.3 

2  30.5 

9.329S« 

9.0163 

2.81 

5.01 

6 

2  49.0 

7 

17  57  46.21 

58  22.56 

26    4  21.6 

4  34.0 

9.32954 

8.8718 

2.93 

5.01 

7 

2  50.2 

8 

18    2  53.54 

3  30.10 

26    5  47.4 

5  54.7 

9.32900 

8.6492 

3.02 

5.01 

8 

2  51.4 

9 

18    8    0.44     8  37.20 

26    6  30.4 

6  32.7 

9.32833 

—8.1801 

3.10 

5.01 

9 

2  52  6 

10 

18  13    6.821  13  43.75 

26    6  31.0 

6  28.2 

9.32752 

+8.1679 

3.17 

5.01 

10 

2  53.7 

11 

18  18  12.59!  18  49.67 

26    5  48.9 

5  41.0 

9.32662 

8.6424 

3.22 

5.01 

11 

2  54.8 

12 

18  23  17.67  23  54.90 

26    4  24.6 

4  11.4 

9.32556 

8.8644 

3.28 

5.01 

12 

2  55.9 

13 

18  28  21.98  28  59.35 

26    2  18.0 

1  59.5 

9.32439 

9.0113 

3.32 

5.01    13 

2  57.1 

14 

18  33  25.42,  34    2.91 

25  59  29.3 

59    5.5 

9.32310 

9.1204 

3.36 

5.00'  14 

2  58i2 

15 

18  38  27.92  39    5.51 

25  55  58.8 

55  29.7 

9.32171 

9i2056 

3.39 

5.00'  15 

1 

2  59.3 

16 

18  43  29.40  44    7.08 

25  51  46.8 

51  12.4 

9.32021 

9.2771 

3.41 

5.00,  16 

3    0.3 

17 

18  48  29.801  49    7.56 

25  46  53.6 

46  13.8 

9.31853 

9.3380 

3.46 

5.00   17 

3     1.4 

18 

18  53  29.031  54    6.86 

25  41  19.6 

40  34.4 

9.31679 

9.3911 

3.48 

4.99   18 

3    2ii 

19 

18  58  27.01   59    4.89 

25  35    5.1 

'34  14.5 

9.31492 

9.4382 

3.50 

4.99 

19 

3    3.5 

20 

19    3  23.66 

4    1.57 

25  28  10.3 

27  14.3 

9.31290 

9.4800 

3.53 

4.98 

20 

3    4.5 

21 

19    8  18.91 

8  56.85 

25  20  35.9 

19  34.5 

9.31081 

9.5174 

3.55 

4.98 

21 

3    5J) 

22 

19  13  12.70 

13  50.64 

25  12  22.2 

11  15.4 

9.30857 

9.5520 

3.57 

4.98   22 

3    65 

23 

19  18    4.95  18  42.88 

25    3  29.8 

2  17.7 

9.30628 

9.5834 

3.58 

4.97  23 

3    7.4 

24 

19  22  55.611  23  33.50 

24  53  59.2 

52  41.8 

9.30380 

9.6123 

3.61 

4.961  24 

3   8.:} 

25 

19  27  44.59  28  22.43 

24  43  50.8 

42  28.0 

9.30126 

9.6393 

3.62 

4.96'  25 

3    9.2 

26 

19  32  31.84  33    9.61 

24  33    5.2 

31  37.1 

9.29863 

9.6640 

3.63 

4.94  26 

3  10.0 

27 

19  37  17.32;  37  55.01 

24  21  42.9 

20    9.8 

9.29584 

9.6870 

3.65 

4.94,  27 

3  lOiJ 

28 

19  42    0.93  42  38.52 

24    9  45.0 

8    6.8 

9.29293 

9.7085 

3.67 

4.93  28 

3  11.6 

29 

19  46  42.63|  47  20.10 

23  57  11.8 

55  28.5 

9.28996 

9.7287 

3.68 

4.92 

29 

3  12.3 

30 

19  51  22.36.  51  59.70 

23  44     3.8 

42  15.5 

9.28684 

9.7477 

3.69 

4.91 

30 

3  13.0 

Dec.  1 

19  56    0.05 

56  37.25 

23  30  21.9 

28  28.8 

9.28360 

9.7654 

3.71 

4.90 

1 

3  13.7 

2 

20    0  35.64 

1  12.68 

23  16    6.8 

14    8.8 

9.28023 

9.7819 

3.72 

4.89 

2 

3  14.4 

3 

20    5    9.07 

5  45.94 

23    1  19.2 

59  16.5 

9.27675 

9.7977 

3.73 

4.89 

3 

3  I0.O; 

4 

20    9  40.29 

10  16.96 

22  45  59.7 

43  52.3 

9.27313 

9.8127 

3.75 

4.87 

4 

3  15.6 

5 

20  14     9iJl 

14  45.66 

22  30    9.3 

27  57.4 

9.26940 

9.8266 

3.75 

4.86 

5 

3  16.1 

6 

20  18  35.80 

19  12.01 

22  13  48.7 

11  32.5 

9.26554 

9.8398 

3.77 

4.85 

6 

3  16.6 

7 

20  22  59.98  23  35.96 

21  56  58.8 

54  38.3 

9.26158 

9.8522 

3.77 

4.84 

7 

3  17.1 

8 

20  27  21.72 

27  57.43 

21  39  40.4 

37  15.7 

9.25748 

9.8640 

3.78 

4.83 

8 

3  17.5 

9 

20  31  40.94 

32  16.36 

21  21  54.2 

19  25.6 

9.25321 

9.8751 

3.79 

4.81      9 

3  17.8 

10 

20  35  57.59 

36  32.70 

21     3  41.2 

1    8.7 

9.24878 

9.8856 

3.81 

4.80   10 

3  18.2 

11 

20  40  11.60;  40  46.39 

20  45    2.1 

42  25.9 

9.24421 

9.8955 

3.81 

4.78'  11 

3  18.4 

12 

20  44  22m  44  57.37 

20  25  58.0 

23  18.3 

9.23951 

9.9048 

3.82 

4.76.  12 

3  18.6 

13 

20  48  31.50 

49    5.59 

20    6  29.9 

3  46.8 

9.23471 

9.9135 

3.83 

4.75:  13 

3  18.8 

14 

20  52  37.28'  5311.02 

19  46  38.6 

43  52.1 

9.22972 

9.9220 

3.84 

4.74   14 

3  19.0  • 

15 

20  56  40.22 

57  13.58 

19  26  24.8 

23  35.1 

9.22458 

9.9300 

3.85 

4.71 

15 

3  19.1 

16 

21    0  40.26 

113.23 

19    5  49.4 

2  56.9 

9.21931 

9.9371 

3.85 

4.69   16 

3  19.2 

17 

21    4  37.36 

5    9.91 

18  44  53.7 

41  58.5 

9.21385 

9.9441 

3.86 

4.68   17 

3  19.1 

18 

21     8  31.45 

9    3.57 

18  23  38.7 

20  40.9 

9.20827 

9.9505 

3.87 

4.65,  18 

3  19.0 

19 

21  12  22.50 

12  54  18 

18    2    5.0 

59    4.8 

9.20250 

9.9567 

3.87 

4.63   19 

3  18.9 

20 

21  16  10.45 

16  41.66 

17  40  13.7 

37  11.4 

9.19652 

9.9623 

3.88 

4.60  20 

3  18.7 

21 

21  19  55.24  20  25.98 

17  18    6.0 

15     1.7 

9.19039 

9.9675 

3.89 

4.58  21 

3  185 

22 

21  23  36.84'  24    7.10 

16  55  42.5 

52  36.4 

9.18402 

9.9723 

3.90 

4.54;  22 

3  18.3: 

23 

21  27  15.16'  27  44.93 

16  33    4.4 

29  56.6 

9.17752 

9.9769 

3.90 

4.52  23 

3  180 

24 

21  30  50.19|  31  19.46 

16  10  12.7 

7    3.4 

9.17079 

9.9812 

3.91 

4.48'  24 

3  17.7 

25 

21  34  21.86  34  50.60 

15  47    8.5 

43  58.0 

9.16382 

9.9848 

3.92 

4.43i  25 

3  17.3 

26 

21  37  50.11 

38  18.31 

15  23  52.6 

20  41.1 

9.15664 

9.9883 

3.92 

4.41I  26 

3  16.8 

27 

21  41  14.89 

41  42.53 

15    0  26.2 

57  13.8 

9.14918 

9.9914 

3.94 

4.37i  27 

3  16.3 

28 

21  44  36.10 

45    3.17 

14  36  50.2 

33  37.1 

9.14141 

9.9941 

3.94 

4.30^  28 

3  15.7 

29 

21  47  53.69]  48  20.16 

14  13    5.8 

9  52.3 

9.i:W39 

9.9965 

3.95 

4.24   29 

3  15.0 

30 

21  51     7.59,  51  33.45 

13  49  14.2 

46    0.6 

9.12508 

9.9985 

3.96 

4.19;  30 

3  14.3 

31 

21  54  17.71 

54  42.99 

—13  25  16.1 

22    2.3 

+9.11652 

+0.0004 

—3.97 

+4.17 

31 

3  13.6 
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FOR  WASHINGTON  smEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Rfgbt  Ascension. 

Apparent  Declination. 

Log  of  a. 

Log  of  d. 

Mean  Solar 

T'liriA  e%f  lif  A. 

Month. 

At 

Sidereal  Oh. 

At 

Tranilt. 

At 

Sidereal  Oh. 

At 
Transit 

InR.A. 

In  Dec 

InRA. 

In  Dec 

ridian  Transit 

d 
Jan.  0.2 

h   m      B 
10  31  22.29 

m      s 
3128.09 

+lS  59  28!0 

5^  5d!6 

+7.98183 

+8.6358 

—3.82 

+4.59 

d     h     m 
0  15  47.2 

1.2 

10  31  34.74 

3139.29 

13    0  38.1 

1  14.2 

7.88382 

8.7368 

3.83 

4.60 

1  15  43.5 

2.2 

10  31  44.33 

31  47.65 

13    2    5.2 

2  48.5 

7.75466 

8.8200 

3.83 

4.60 

2  15  39.7 

3iJ 

10  3151.08 

31  53.14 

13    3  48.7 

4  39.6 

7.56918 

8.8897 

3.84 

4.60 

3  15  35.Q 

4.2 

10  31  54.97 

31  55.76 

13    5  48.7 

6  46.7 

+7ia081 

8.9502 

3.85 

4.61 

4  15  32.0 

6iJ 

10  31  55.97 

31  55.47 

13    8    5.5 

9  10.9 

—6.52738 

9.0038 

3.85 

4.61 

5  15  28.1 

6.2 

10  31  54.01 

31  52.21 

13  10  39.2 

11  52.0 

7.37946 

9.0516 

3.85 

4.61 

6  15  24.1 

7J2 

10  31  49m 

31  45.94 

13  13  29.8 

14  50.1 

7.65120 

9.0949 

3.86 

4.62 

7  15  20.0 

8J2 

10  31  41.09 

3136.64 

13  16  37.5 

18    5.2 

7.81913 

9.1343 

3.87 

4.61 

8  15  16.0 

9Si 

10  31  30.06 

3124ii5 

13  20    2,2 

21  37.2 

7.94115 

9.1702 

3.87 

4.61 

9  15  11.8 

'          10.2 

10  31  15.92 

31    8.75 

13  23  43.7 

25  26.1 

8.03662 

93023 

3.87 

4.61 

10  15    7.6 

11.2 

10  30  58.68 

30  50.15 

13  27  42.1 

29  31.9 

8.11580 

9i2341 

3.88 

4.61 

11  15    3.3 

12J2 

10  30  38.32 

30  28.42 

13  31  57.4 

33  54.3 

8.18248 

9.2624 

3.88 

4.60 

12  14  59.1 

13.2 

10  30  14.84 

30    3.58 

13  36  29.1 

38  33.1 

6.24036 

9.2886 

3.88 

4.59 

13  14  54.8 

14.2 

10  29  48.23 

29  35.61 

13  41  17.1 

43  28.1 

8i29151 

9.3132 

3.88 

4.59 

14  14  50.4 

15J2 

10  29  18.49 

29    4.51 

13  46  21.3 

48  39.1 

8.33725 

9.3360 

3.88 

4.58 

15  14  45.9 

16.2 

10  28  45.62 

28  30.29 

13  51  41.3 

54    5.8 

8.37858 

9.3572 

3.87 

4.57 

16  14  41.4 

17.2 

10  28    9.64 

27  52.99 

13  57  16.7 

59  47.7 

8.41596 

9.3769 

3.87 

4.56 

17  14  36.9 

18iJ 

10  27  30.57 

27  12.59 

14    3    7.1 

5  44.4 

8.45027 

9.3953 

3.87 

4.55 

18  14  32.3 

19ii 

10  26  48.42 

26  29.13 

14    9  12.3 

11  55.6 

8.48197 

9.4124 

3.87 

4.53 

19  14  27.6 

20.2 

10  26    3.20 

25  42.61 

14  15  31.5 

18  20.7 

8.51124 

9.4284 

3.86 

4.52 

20  14  22.9 

21.2 

10  25  14.96 

24  53.09 

14  22    4.4 

24  59.0 

8.53839 

9.4432 

3.86 

4.50 

21  14  18.1 

22.2 

10  24  23.73 

24    0.62 

14  28  50.3 

31  50.1 

8.56341 

9.4568 

3.85 

4.48 

22  14  13.3 

2QJ2 

10  23  29.57 

23    5.24 

14  35  48.7 

38  53.4 

8.58675 

9.4695 

3.84 

4.46 

23  14    8.5 

2iJ2 

10  22  32.53 

22    7.00 

14  42  59.0 

46    8.4 

8.60857 

9.4812 

3.83 

4.43 

24  14    3.6 

25.2 

10  21  32.66 

21    5.97 

14  50  20.6 

53  34.3 

8.62889 

9.4919 

3.83 

4.40 

25  13  58.6 

26.1 

10  20  30.00 

20   2.18 

14  57  52.5 

61  10.2 

8.64802 

9.5016 

3.82 

4.37 

26  13  53.6 

27.1 

10  19  24.62 

18  55.70 

15    5  34.1 

8  55.3 

8.66589 

9.5104 

3.81 

4.33 

27  13  48.6 

28.1 

10  18  16.69 

17  46.6^ 

15  13  24.8 

16  49.2 

8.68256 

9.5181 

3.79 

4.29 

28  13  43.5 

29.1 

1017    5.98 

16  34.99 

15  21  23.4 

24  50.7 

8.69814 

9.5251 

3.78 

4.25 

29  13  38.4 

30.1 

10  15  52.89 

15  20.92 

15  29  29.4 

32  59.2 

8.71260 

9.5313 

3.76 

4.19 

30  13  33.2 

31.1 

10  14  37.42 

14    4.53 

15  37  41.9 

41  13.6 

8.72601 

9.5365 

3.73 

4.11 

31  13  28.0 

Feb.  l.l 

10  13  19.68 

12  45.93 

15  45  59.7 

49  33.0 

8.73839 

9.5409 

3.71 

4.04 

1  13  22.8 

2.1 

10  11  59.77 

1125i22 

15  54  22.1 

57  56.5 

8.74985 

9.5443 

3.69 

3.93 

2  13  17.5 

3.1 

10  10  37.81 

10    2.50 

16    2  48.0 

6  23.1 

8.76042 

9.5468 

3.67 

3.74 

3  13  12.2 

4.1 

10    9  13.92 

8  37.92 

16  11  16.3 

14  51.5 

8.77011 

9.5483 

3.64 

3.46 

4  13    6.9 

5.1 

10    7  48.22 

7  11.59 

16  19  45.7 

23  20.7 

8.77894 

9.5489 

3.61 

+2.86 

5  13    1.5 

6.1 

10   6  20.85 

5  43.63 

16  28  15.5 

31  49.7 

8.78684 

9.5487 

3.57 

—3.34 

6  12  56.1 

7.1 

10    4  51.98 

4  14.27 

16  36  44.3 

40  17.3 

8.79370 

9.5475 

3.50 

3.68 

7  12  50.7 

8.1 

10    3  21.80 

2  43.69 

16  45  11.1 

48  42.5 

8:79949 

9.5454 

3.43 

3.84 

8  12  45.3 

9.1 

10    150.51 

1  12.08 

16  53  35.1 

57    4.4 

8.80437 

9.5423 

3.36 

3.99 

9  12  39.8 

10.1 

9  60  18.27 

59  39.61 

17    1  55.0 

5  21.6 

8.80845 

9.5383 

3.26 

4.10 

10  12  34.3 

11.1 

9  58  45.25 

58    6.42 

17  10    9.6 

13  33.2 

8.81176 

9.5332 

3.17 

4.18 

11  12  28.9 

12.1 

9  57  11.58 

56  32.64 

17  18  17.9 

21  38.2 

8.81441 

9.5272 

3.04 

4.25 

12  12  23.4 

13.1 

9  55  37.45 

54  58.49 

17  26  18.7 

29  35.1 

8.81610 

9.5200 

2.80 

4.31 

13  12  17.9 

14.1 

9  54    3.08 

53  24.17 

17  34  11.1 

37  23.2 

8.81672 

9.5118 

—1.98 

4.35 

14  12  12.4 

15.1 

9  52  28.67 

51  49.89 

17  41  54.2 

45    1.7 

8.81646 

9.5027 

+2.50 

4.39 

15  12    6.9 

16.1 

9  50  54.40 

50  15.84 

17  49  27.2 

52  29.8 

8.81537 

9.4927 

2.90 

4.42 

16  12    1.4 

17.1 

9  49  20  46 

48  42.19 

17  56  49.3 

59  46.7 

8.81345 

9.4814 

3.08 

4.46 

17  11  55.9 

18.1 

9  47  47.02 

47    9.11 

18    3  59.4 

6  51.3 

8.81068 

9.4690 

3.22 

4.48 

18  11  50.4 

19.1 

9  46  14.27 

45  36.78 

18  10  57.0 

13  43.0 

8.80706 

9.4555 

3.32 

4.51 

19  11  45.0 

20.1 

9  44  42.39 

44    5.40 

18  17  41.2 

20  21.1 

8.80259 

9.4408 

3.39 

4.53 

20  11  39.5, 

21.1 

9  43  11.53 

42  35.10 

18  24  11.4 

26  45.2 

8.79728 

9.4248 

3.46 

4.55 

21  11  34.1 

221 

9  414186 

41    6.06 

18  30  27.0 

32  54.5 

8.79106 

9.4077 

3.52 

4.56 

22  11  28.7 

23.1 

9  40  13.56 

39  38.43 

18  36  27.8 

38  48.7 

8.78402 

9.3894 

3.56 

4.57 

23  11  23.3 

24.1 

9  38  46.75 

38  12.35 

18  42  13.1 

44  27.2 

8.77617 

9.3697 

3.60 

4.58 

24  11  17.9 

25.1 

9  37  21.58 

36  47.96 

18  47  42.5 

49  49.8 

8.76736 

9.3484 

3.64 

4.59 

^  11  12.6 
26  11     7.3 

261 

9  35  5851 

35  25  4;^ 

18  52  55.6 

54  56.2 

8.75765 

9.3257 

3.67 

4.59 

271 

9  34  3677 

34    4.86 

18  57  52.3 

59  46.0 

8.7471 1 

9.3017 

3.60 

4.60 

27  11     2.0 

281 

9  33  17.37 

32  46.38 

19    2  32.4 

4  19.2 

8.73554 

9.2757 

3.72 

4.61 

28  10  56.8 

29.1 

9  32    0.15 

31  30.13 

19    6  55.6 

8  35.3 

8.72300 

9.2475 

3.74 

4.62 

29  10  51.6 

30.1 

9  30  45.21 

30  16.18 

+19  11     1.6  12  34.3 

—8.70952 

+9.2171 

+3.76 

—4.62  30  10  46.4  | 
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FOR  WASHINGTON  SffiEREAT,  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 
Month. 

Apparent 
Right  AuceoBlon. 

Apparent  Declination. 

Log  of  a. 

Log  of  h. 

Mean  So1«r 

Time  of  Me< 

ridlanTrBttfllt 

At 
Sidereal  Oh. 

At 

Transit 

At 

Sidereal  Oh. 

At 

Traniit 

InB.A. 

In  Dec 

InR.A. 

InDfc 

Mar.  1.1 

h    m      B 
9  32    0.15 

m      B 

31  30.13 

O          1          tl 

+19    6  55.6 

8  35:3 

—8.72300 

+{).2475 

+3.74 

— 4i>2 

d 
1 

h     m 
10  51.61 

2.1 

9  30  45.2] 

30  16.18 

19  11     1.6 

12  34.3 

8.70952 

9.2171 

3.76 

4.62 

2  10  46.4  1 

3.1 

9  29  32.63 

29    4.62 

19  14  504 

16  16.0 

8.69503 

9.1844 

3.77 

4.62 

3  10  41.3 

4.0 

9  28  2254 

27    5.60 

19  18  21.9 

19  40.4 

8.67935 

9.1486 

3.79 

4.63 

4  10  36J2 

5.0 

9  27  15.03 

26  49.18 

19  21  35.9 

22  47.5 

8.66240 

9.1096 

3.81 

4.62 

5  10  31.2 . 

6.0 

9  26  10.19 

25  45.47 

19  24  32.6 

25  37.4 

8.64421 

9.0672 

3.82 

4.62 

6  10  26.2 , 

7.0 

9  25    8.11 

24  44.53 

19  27  12.1 

28  10.0 

8.62465 

9.0203 

3.83 

4.62 

7 

10  21J2 

8.0 

9  24    8.86 

23  46.45 

19  29  34.5 

30  25.6 

8.60364 

8.9679 

3.84 

4.62 

8  10  16.3  >| 

9.0 

9  23  12.52 

22  51.30 

19  31  39.7 

32  24.0 

8.58105 

8.9083 

3.85 

4.62.    9 

10  11.5 

10.0 

9  22  19.13 

21  59.11 

19  33  27.8 

34    5.4 

8.55672 

8.8399 

3.86 

4.61 

10 

10    6.7 

11.0 

9  21  28.75 

21    9.94 

19  34  59.0 

35  30.0 

8.53059 

8.7599 

3.87 

4.60 

11 

10    1.9 

12.0 

9  20  41.43 

20  23.84 

19  36  13.5 

36  38.0 

8.50246 

8.6622 

3.87 

4.60 

12 

9  57.2 

13.0 

9  19  57.18 

19  40.83 

19  37  11.4 

37  29.5 

8.47192 

8.5380 

3.88 

4.59 

13 

9  52.6 

14.0 

9  19  16.07 

19    0.$)6 

19  37  53.0 

38    4.8 

8.43863 

8.3667 

3.88 

4.59 

14 

9  48.0 

15.0 

9  18  38.11 

18  24.25 

19  38  18.4 

38  24.0 

8.40244 

8.0847 

3.88 

4.58 

15 

9  43.5 

16.0 

918    3.32 

17  50.69 

19  38  28.0 

38  27.6 

8.36285 

+7.0969 

3.88 

4.57 

16 

9  39.0 

17.0 

9  17  31.70 

17  20.31 

19  38  22.0 

38  15.6 

8.31920 

—7.9768 

3.88 

4.57 

17 

9  34.5 

18.0 

9  17    3,26 

16  53.12 

10  38    0.7 

37  48.4 

8.27050 

8.3025 

3.89 

4.56 

18 

9  30.1 

19.0 

9  16  38.01 

16  29.10 

19  37  24J2 

37    6.2 

8.21575 

8.4836 

3.88 

4.55 

19 

9  25.8 

20.0 

9  16  15.92 

16    8.22 

19  36  33.0 

36    9.4 

8.15403 

8.6080 

3.87 

4.54 

20 

9  21.5 

21.0 

9  15  56.95 

15  50.46 

19  35  27.5 

34  58.4 

8.08294 

8.7029 

3.87 

4.53 

21 

9^17.3 

22.0 

9  15  41.07 

15  35.77 

19  34    7.8 

33  33.3 

7.99804 

8.7794 

3.87 

4.52 

22 

9  13.1 , 

23.0 

9  15  28.27 

15  24.15 

19  32  34.3 

31  54.6 

7.89337 

8.8427 

3.87 

4.51 

23 

9    9.0 

24.0 

9  15  18.53 

15  15.58 

19  30  47.3 

30    2.4 

7.75651 

8.8978 

3.86 

4.51 

24 

9    4.9 

25.0 

9  15  11.82 

15  10.03 

19  28  46.8 

27  56.9 

7.55889 

8.9456 

3.86 

4.50 

25 

9    0.9 

26.0 

915    8.09 

15    7.44 

19  26  33.3 

25  38.4 

—7.19479 

8.9875 

3.85 

4.49 

S6 

8  56.9 

27.0 

9  15    7.30 

15    7.78 

19  24     7.1 

23    7.4 

+6.66446 

9.0249 

3.84 

4.48 

27 

8  53.0 

28.0 

9  15    9.40 

15  10.98 

19  21  28.4 

20  23.9 

7.39064 

9.0589 

3.84 

4.47 

28 

8  49.1 

29.0 

9  15  14.36 

15  17.03 

19  18  37.3 

17  28.1 

7.64612 

9.0897 

3.83 

446 

29 

8  45.3 

30.0 

9  15  22.14 

15  25188 

19  15  34.3 

14  20.5 

7.80401 

9.1180 

3.82 

4.45 

30 

8  41.5 

31.0 

9  15  32.68 

15  37.49 

19  12  19.4 

11     1.1 

7.91828 

9.1440 

3.82 

4.44 

31 

8  37.8 

Apr.  1.0 

9  15  45.98 

15  51.83 

19    8  53.1 

7  30.4 

8.00718 

9.1680 

3.81 

4.44 

1 

8  34.1: 

2.0 

916    1.95 

16    8.83 

19    5  15.5 

3  48.4 

8.07969 

9.1902 

3.81 

4.43 

2 

8  30.4 

3.0 

9  16  20.57 

16  28.46 

18  61  26.8 

59  55.3 

8.14093 

9.2113 

3.80 

4.43 

3 

8  26.8 

4.0 

9  16  41.78 

16  50.68 

18  57  27.0 

55  51.3 

8.19392 

9.2312 

3.79 

4.42 

4 

8  23.3 

5.0 

917    5.57 

17  15.45 

18  53  16.4 

51  36.6 

8.24045 

9.2497 

3.78 

4.41 

5 

8  19.7 

1 

6.0 

9  17  31.87 

17  42.73 

18  48  55.2 

47  11.1 

8.28176 

9.2673 

3.78 

4.41 

6 

8  16.3 

7.0 

9  18    0.66 

18  12.47 

18  44  23.4 

42  35.3 

8.31905 

9.2840 

3.77 

4.39 

7 

8  12.8 

8.0 

9  18  31.89 

18  44.64 

18  39  41.4 

37  49.2 

8.35252 

9.2996 

3.76 

4.39 

8 

8    9.4 

9.0 

9  19    5.50 

19  19.19 

18  34  49.3 

32  53.1 

8.38319 

9.3145 

3.75 

4.38 

9 

8    6.1 

9.9 

9  19  41.46 

19  56.07 

18  29  47.2 

27  47.0 

8.41119 

9.3289 

3.74 

4.38 

10 

6    2.8 

10.9 

9  20  19.72 

20  35.23 

18  24  35.2 

22  31.2 

8.43709 

9.3425 

3.74 

4.36 

11 

7  59.5 

11.9 

9  21    0.24 

21  16.6:) 

18  19  13.6 

17    5.7 

8.46105 

9.3553 

3.72 

4.36 

12 

7  56.2 

12.9 

9  21  42.96 

22    0.22 

18  13  42.5 

11  30.6 

8.48311 

9.3678 

3.71 

4.36 

13 

7  53.0 

13.9 

9  22  27.83 

22  45.95 

18    8    1.9 

5  462 

8.50388 

9.3798 

3.71 

4.35 

14 

7  49.9 

14.9 

9  23  14.84 

23  33.80 

17  62  12.0 

59  52.5 

8.52329 

9.3913 

3.69 

4.35 

15 

7  46.7 

15.9 

9  24    3.90 

24  23.69 

17  56  12.9 

53  49.7 

8.54130 

9.4022 

3.69 

4.33 

16 

7  43.0 

16.9 

9  24  54.98 

25  15.56 

17  50    4.9 

47  38.0 

8.55810 

9.4127 

3.67 

4.33 

17 

7  40Jb 

17.9 

9  25  48.00 

26    9.38 

17  43  48.0 

41  17.4 

8.57391 

9.4229 

3.67 

4.33 

18 

7  37^; 

18.9 

9  26  42.94 

27    5.10 

17  37  22.4 

34  48.2 

8.58890 

9.4327 

3.65 

4.33 

19 

7  34.51 

19.9 

9  27  39.76 

28    2.68 

17  30  48.0 

28  10.2 

8.60304 

9.4421 

3.64 

4.31 

20 

7  31.5 

20.9 

9  28  38.39 

29    2.04 

17  24    5.3 

21  23.8 

8.61623 

9.4512 

3.a3 

4.31 

21 

7«8.6 

21.9 

9  29  38.77 

30    3.14 

17  17  14.1 

14  2i).0 

8.62879 

9.4601 

3.62 

4.31 

22 

7  25.7 

22.0 

9  30  40.89 

31    5.96 

17  10  14.5 

7  25.9 

8.64070 

9.4686 

3^ 

4i29 

23 

7  22.8 

23.9 

9  31  44.67 

32    0.45 

17    3    6.8 

0  14.6 

8.65181 

9.4769 

3^9 

4.29 

24 

r  19^ 

24.9 

9  32  50.06 

33  16.54 

16  55  51.0 

52  55.4 

8.66243 

9.4848 

3.58 

4.28 

25 

7  17.1 

25.9 

9  33  57.04 

34  24.20 

16  48  27.3 

45  28.2 

8.67265 

9.4926 

3.58 

4.28 

26 

7  14.3 

26.9 

9  35    5.57 

35  33.38 

16  40  55.7 

37  53.0 

8.68234 

9.5002 

$.56 

4iJ8 

27 

7  115 

27.9 

9  36  15.61 

36  44.08 

16  33  16.2 

30    9.9 

8.69161 

9.5076 

3.56 

4iJ7 

28 

7    8.7 

28.9 

9  37  27.14 

37  56.26 

16  25  28.9 

22  19.2 

8.70051 

9.5148 

3.54 

4i27 

29 

7    6.0 

29.9 

9  38  40.10 

39    9.84 

16  17  33.9 

14  20.7 

8.70896 

9.5218 
—9.5287 

3.53 

4J27 

30 

7    3.3; 

309 

9  39  54.47 

40  24.83 

4-16    9  31.2 

6  14.5 

+8.71705^ 

+3.52 

—4.26 

3] 

7     0.6: 
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FOR  WASHINGTON  smEBEAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Month. 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 
Time  of  Me- 
ridian Transit 

At 
Sidareal  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 
Transit. 

InRA. 

In  Dec 

InRA. 

In  Dec. 

d 

h   m      8 

m      8 

0         /         M 

5^     OB 

d 

h     m 

May  1.9 

9  41  10.20 

41  41.17 

+15  61  21.0 

+8.72473 

—9.5353 

+3.51 

— 4iJ6 

2 

6  57.9 

29 

9  42  27.25 

42  58.83 

15  53    3.3 

49  39.6 

8.73220 

9.5419 

3.50 

4.26 

3 

6  55.3 

39 

9  43  45  63 

44  17.81 

15  44  38.1 

41  11.0 

8.73943 

9.5483 

3.49 

4.25 

4 

6  52.7 

49 

9  45    5.30 

45  38.06i 

15  36    5.4 

3»  35.0 

8.74636 

9.5545 

3.48 

4.25 

5 

6  50.1 

59 

9  46  26i32 

46  59.57 

15  27  25.6 

23  61.6 

8.75304 

9.5606 

3.48 

4i25 

6 

6  47.5 

69 

9  47  48.38 

48  22.28 

15  18  38.5 

15    1.0 

8,75944 

9.5666 

3.45 

.  4ii5 

7 

6  45.0 

7.9 

9  49  11.72 

49  46.19 

15    9  44.0 

6    10 

8.76556 

9.5725 

3.45 

4.24 

8 

6  42.4 

8.9 

9  50  36.24 

51  11.26 

14  60  42.3 

56  57.7 

8.77150 

9.5783 

3.44 

4.24 

9 

6  39.9 

9.9 

9  52    1.89 

52  37.47 

14  51  33.5 

47  45.6 

8.77725 

9.5839 

3.44 

4.23 

10 

6  37.4 

10.9 

9  53  28.67 

54    4.79 

14  42  17.6 

38  26.3 

8.78283 

9.5894 

3.42 

4i23   11 

6  34.9 

11.9 

9  54  56.55 

55  33i20 

14  32  54.7 

28  59.9 

8.78817 

9.5948 

3.41 

4.23  12 

6  32.5 

129 

9  56  25.49 

57    2.67 

14  23  24.8 

19  26.6 

8.79327 

9.6000 

3.40 

4.22 

13 

6  30.0 

13.9 

9  57  55.46 

58  33.17 

14  13  48.1 

9  46.3 

8.79822 

96052 

3.39 

4.22 

14 

6  27.6 

14  9 

9  59  2645 

60    4.65 

13  64    4.5 

59  59.3 

8.80297 

9.6103 

3.37 

4.21 

15 

6  25.2 

15.8 

10    0  58.41 

137.10 

13  54  14.1 

50    5.5 

8.80745 

9.6152 

3.36 

4.21 

16 

6  22.8 

168 

10    2  31.31 

3  10.51 

13  44  17.0 

40    4.9 

8.81185 

9.6201 

3.36 

4.20 

17 

6  20.4 

17.8 

10    4    5.15 

4  44.84 

13  34  13.3 

29  57.8 

8.81615 

9.6248 

3.34 

4.20 

18 

6  18.0 

18.8 

10    5  39.91 

6  20.07 

13  24    3.0 

19  44.1 

8.82023 

9.6295 

3.32 

4.20 

19 

6  15.7 

19  8 

10    715.53 

7  56.15 

13  13  46.1 

9  23.8 

8.82414 

9.6340 

3.31 

4.19 

20 

6  13.4 

20.8 

10    8  52.00 

9  33.08 

12  63  22.9 

58  57.2 

8.82790 

9.6385 

3.30 

4.19 

21 

6  11.0 

21.8 

10  10  2959 

11  10.83 

12  52  53.3 

48  24.2 

8.83153 

9.6428 

3.29 

4.18 

22 

6    8.7 

228 

10  12    7.39 

12  49.38 

12  42  17.5 

37  45.0 

8.83506 

9.6471 

3.27 

4.18 

23 

6    6.4 

23.8 

10  13  46.27 

14  28  70 

12  31  35.4 

26  59.6 

8.83844 

9.6513 

3.27 

4.17 

24 

6    4.2 

24.8 

10  15  25.92 

16    8.79 

12  20  47.2 

16    7.9 

8.84177 

9.6554 

3.26 

4.17 

25 

6    1.9 

25.8 

10  17   6.33 

17  49.62 

12    9  52.9 

5  10.3 

8.84499 

9.6594 

3.24 

4.17 

26 

5  59.6 

268 

10  18  47.45 

19  31.18 

11  58  52.5 

54    6.6 

8.84806 

9.6634 

3.24 

4.15 

27 

5  57.4 

278 

10  20  29.30 

21  13  44 

11  47  46.2 

42  57.0 

8.85107 

9.6672 

3.22 

4.15 

28 

5  55.2 

288 

10  2211.84 

22  56.41 

11  36  34.1 

31  41.4 

8.85399 

96711 

3.22 

4.15 

29 

5  52.9 

29  8 

10  23  55.07 

24  40.06 

11  25  15.9 

20  199 

8.85685 

9.6748 

3.21 

4.15 

30 

5  50.7 

30.8 

10  25  38.97 

26  24.38 

11  13  51.9 

8  52.6 

8.85965 

9.6785 

3.21 

4.14 

31 

5  48.5 

31.8 

10  27  23.54 

28    9.35 

10  62  22  2 

57  19  5 

8.86239 

96821 

3.19 

4.14 

32 

5  46.3 

Jane  1.8 

10  29    8.76 

29  54.98 

10  50  46  7 

45  40.6 

8.86506 

9  6857 

3.19 

4.14 

2 

5  44.2 

2.8 

10  30  54.62 

31  41.25 

10  39    5.4 

33  56.0 

8.86766 

96893 

3.18 

4.13 

3 

5  42.0 

38 

10  32  41.11 

33  28.16 

10.  27  18.5 

22    5.3 

8.87023 

96927 

3.18 

4.13 

4 

5  39.8 

4M 

10  34  28.23 

35  15.68 

10  15  26.0 

10    9.9 

8.87274 

9.6961 

3.17 

4.13 

5 

5  37.7 

5.8 

10  36  15.96 

37    3.82 

9  63  27  9 

58    8.4 

8.87520 

96994 

317 

4.13 

6 

5  35.6 

68 

10  38    4.30 

38  5256 

9  51  24.3 

46    1.5 

8.87759 

9.7028 

3.15 

4.11 

7 

5  33.4 

7.8 

10  39  53  23 

40  41.89 

9  39  15.3 

33  49.2 

8.87990 

9.7060 

315 

4.11 

8 

5  31.3 

68 

10  41  42  73 

42  31.78 

9  27    0.9 

21  31.5 

8.88218 

9.7091 

3.14 

4.11 

9 

5  29.2 

9.8 

10  43  32.80 

44  22.24 

9  14  41.2 

9    8.5 

8.88439 

9.7122 

3.12 

4.10 

10 

5  27.1 

10.8 

10  45  23.42 

46  13  25 

8  62  16.3 

56  40.3 

8.88655 

97152 

3.12 

4.10 

11 

5  25.0 

11.8 

10  47  14.59 

48    4.81 

8  40  46.2 

44    6.9 

8.88870 

9.7183 

3.12 

4.10 

12 

5  23.0 

128 

10  49    6.31 

49  56  91 

8  37  10.9 

31  28.3 

8.89080 

97212 

3.11 

4.09 

13 

5  20.9 

138 

10  50  58  56 

51  49  53 

8  24  30.5 

18  44.7 

8.89281 

9.7241 

3.09 

4.07 

14 

5  18.8 

14.8 

10  52  51.32 

53  42.67 

.8  11  45.2 

5  56.2 

8.89476 

9.7268 

3.08 

4.06 

15 

5  16.8 

15.8 

10  54  44.58 

55  36  31 

7  58  55.1 

53    2.9 

8.89665 

97295 

3.07 

4.06 

16 

6  14.7 

16.8 

10  56  38  33 

57  31)  42 

7  46    0.2 

40    4.7 

8.89848 

9.7322 

3.05 

4.06 

17 

5  12.7 

17.8 

10  58  32.55 

59  25.02 

7  33    0.4 

27    1.8 

8.90027 

9.7349 

3.05 

4.04 

18 

5  10.7 

18.8 

11    02724 

1  20.09 

7  19  56.1 

13  54.3 

8.90205 

97374 

3.05 

4.04 

19 

5    8.7 

19.8 

11    2  22.41) 

3  15.62 

7    6  47  2 

0  42.3 

8.90383 

9.7399 

3.05 

4.04 

20 

5    6.6 

20.8 

11    4  18.03 

5  11.60 

6  53  33.8 

47  25.9 

8.90554 

9.7423 

3.03 

4.03 

21 

5    4.6 

21.7 

1]    6  14.1n 

7    8.03 

6  40  16 1) 

34    5.0 

8.90718 

9.7447 

3.03 

4.02 

22 

5    2.6 

22.7 

11    810.61 

9   4.90 

6  26  53  9 

20  39.8 

8.90882 

9.7470 

3.03 

4.01 

23 

5    0.6 

23.7 

11  10    7.56 

11    221 

6  13  275 

7  10  4 

8.91044 

9.7493 

3.02 

4.01 

24 

4  58.7 

24.7 

11  12    4.94 

12  59.94 

5  59  57.0 

53  36.8 

8.91203 

9.7516 

3.02 

4.00 

25 

4  56.7 

25.7 

11  14    2.75 

14  5811 

5  46  22.3 

39  5D.1 

8.91361 

9.7537 

3.02 

3.98 

26 

4  54.7 

26.7 

11  16    0.99 

16  56.73 

5  32  436 

26  17.3 

8.91519 

9.7558 

3.02 

3.98 

27 

4  52.8 

27.7 

11  17  59.66 

18  55.78 

5  19    0.9 

12  31.7 

8.91677 

9.7579 

3.02 

3.97 

28 

4  50.8 

28.7 

11  19  58.76 

20  55.26 

4  65  14.4 

58  42.1 

8.91834 

9.7600 

3.02 

3.97 

29 

4  48.9 

29.7 

11  21  58.29 

22  55.14 

4  51  23.9 

44  48.6 

8.91992 

9.7620 

3.02 

3.96 

30 

4  46.9 

30.7 

1123  58.25 

24  55.47 

4  37  296 

30  51.4 

8.92144 

9.7639 

3.01 

3.96 

31 

4  45.0 

31.7 

1125  58  63 

26  56.22 

4-  4  23  31 6 

16  50.4 

+8  02295 

—97659 

+3  01 

—3.96 

32 

4  43.1 

860 
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FOR  WASHINGTON  smEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ancension. 

Apparent  Decllnatton. 

Log  of  a. 

Logoff. 

Mean  Solar 

Time  of  Me- 
ridian TranalL 

Mouth. 

At 

Sidereal  Oh. 

At 
Traiudt. 

At 
Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  Dec 

InlLA. 

In  Dec 

d 

h   m      8 

m      8 

+  1  23  31:6 

16  50  A 

d 

h     m    < 

July  1.7 

11  25  58.63 

26  56.22 

+8.92295 

—9.7659 

+3.01 

—3.96 

2 

4  43.1: 

2.7 

11  27  59.43 

28  57.38 

4    9  29.8 

2  45.8 

8.92446 

9.7678 

3.01 

3.94 

3 

4  41.2. 

3.7 

1130    0.65 

30  58.97 

3  55  24.4 

48  37.5 

8.92595 

9.7696 

3.01 

3.94 

4 

4  39.2 

4.7 

11  32   2.28 

33    0.97 

3  41  15.6 

34  25.8 

8.92743 

9.7714 

3.01 

3.93 

5 

4  37.3 

5.7 

1134    4.33 

35    3.40 

3  27    3.1 

20  10.5 

8.92892 

9.7731 

3.01 

3.91 

6 

4  35.4 

6.7 

1136   6.80 

37   6.25 

3  12  47.4 

5  51.9 

8.93043 

9.7748 

3.01 

3.91 

7 

4  33.6 

7.7 

1138    9.70 

39    9.52 

2  58  28.3 

51  30.0 

8.93190 

9.7765 

3.00 

3.90 

8 

4  31.7 

8.7 

11  40  13.00 

41  13.20 

2  44    5.9 

37    4.8 

8.93334 

9.7781 

3.00 

3.87 

9 

4  29.8 

9.7 

11  42  16.72 

43  17.29 

2  29  40.5 

22  36.7 

8.93480 

9.7797 

3.00 

3.86 

10 

4  27.9 

10.7 

11  44  20.84 

45  21.79 

2  15  12.0 

8    5.4 

8.93623 

9.7812 

2.99 

3.86 

11 

4  26.1 

11.7 

11  46  25.38 

47  26.72 

1  60  40.5 

53  31.2 

8.93766 

9.7827 

2.99 

3.86 

12 

4  24J2 

12.7 

11  48  30.33 

49  32.06 

1  46    6.0 

38  54.1 

8.93907 

9.7840 

2.99 

3.84 

13 

4  224 

13.7 

11  50  35.70 

51  37.80 

1  31  28.9 

24  14.4 

8.94047 

9.7854 

2.98 

3.82 

14 

4  20.5 

14.7 

11  52  41.47 

53  43.95 

1  16  49.0 

9  31.9 

8.94186 

9.7867 

2.96 

3.81 

15 

4  18.7 

15.7 

11  54  47.63 

55  50.49 

0  62    6.4 

54  46.8 

~    8.94322 

9.7880 

2.98 

3.78 

16 

4  16.8 

16.7 

11  56  54.18 

57  57.43 

0  47  21.4 

39  59.2 

8.94459 

9.7892 

2.98 

3.76 

17 

4  15.0 

17.7 

11  59    1.13 

60    4.77 

0  32  34.0 

25    9.4 

8.94596 

9.7903 

2.98 

3.73 

18 

4  13J2 

18.7 

12    1    8.48 

212.50 

0  17  44.5 

10  17.4 

8.94732 

9.7914 

2.98 

3.71 

19 

4  11.4 

19.7 

12    3  16.23 

4  20.64 

+  02  52.6 

-4  36.8 

8.94868 

9.7924 

2.98 

3.69 

20 

4     9.6 

20.7 

12    5  24.39 

6  29.19 

—  0  12    1.2 

19  32.9 

8.95002 

9.7934 

2.97 

3.68 

21 

4    7.8 

21.7 

12    7  32.93 

8  38.12 

0  26  57.1 

34  31.1 

8.95134 

9.7944 

2.97 

3.66 

22 

4    6.0 

22.7 

12    9  41.86 

10  47.44 

0  41  54.9 

49  31.3 

8.95267 

9.7953 

2.98 

3.65 

23 

4    4.2 

23.7 

12  11  51.19 

12  57.17 

0  56  54.6 

64  33.2 

8.95403 

9.7961 

2.98 

3.61 

24 

4    2.5 

24.7 

1214    0.93 

15    7.32 

1  11  55.9 

19  36.7 

8.95538 

9.7969 

2.99 

3.59 

25 

4     0.7 

25.7 

12  16  11.07 

17  17.88 

1  26  58.9 

34  41.9 

8.95677 

9.7977 

3.01 

3.57 

26 

3  58.9 

26.7 

12  18  21.64 

19  28.86 

1  42    3.5 

49  48.5 

8.95818 

9.7984 

3.01 

3.54 

27 

3  575 

27.6 

12  20  32.63 

21  40.25 

1  57    9.5 

64  56.7 

8.95954 

9.7991 

3.01 

3.52 

28 

3  55.4 

28.6 

12  22  44.02 

23  52.06 

2  12  16.8 

20    6.1 

8.96091 

9.7998 

3.01 

3.51 

29 

3  53.7 

29.6 

12  24  55.84 

26    4.31 

2  27  25.7 

35  17.0 

8.96233 

9.8004 

3.02 

3.42 

30 

3  52.0 

30.6 

12  27    8.08 

28  16.98 

2  42  35.5 

50  28.7 

8.96377 

9.8009 

3.03 

3.40 

31 

3  dOJH 

31.6 

12  29  20.77 

30  30.09 

2  57  46.4 

65  41.5 

8.96520 

9.8014 

3.03 

3.38 

32 

3  48.5 

Auc.  1.6 

12  31  33.80 

32  43.65 

3  12  58.2 

20  55.2 

8.96663 

9.8018 

3.03 

3.35 

2 

3  46.8 

2.6 

12  33  47.45 

34  57.66 

3  28  11.0 

36  10.0 

8.96808 

9.8022 

3.04 

330 

3 

3  45.1 

3.6 

12  36    1.48 

37  12.13 

3  43  24.9 

51  25.7 

8.96955 

9.8027 

3.04 

3.23 

4 

3  43.4 

4.6 

12  38  15.96 

39  27.06 

3  58  39.4 

66  42.0 

8.97098 

9.8030 

3.04 

3.16 

5 

3  41.7 

5.6 

12  40  30.88 

41  42.44 

4  13  54.6 

21  58.9 

8.97249 

9.8032 

3.05 

3.08 

6 

3  40.0 

6.6 

12  42  46.28 

43  58.30 

4  29  10.3 

37  16.3 

8.97398 

9.8035 

3.05 

2.96 

7 

3  38.3 

7.6 

12  45    2.13 

46  14.60 

4  44  26.2 

52  33.8 

8.97545 

9.8036 

3.05 

2.88 

8 

3  36.7 

8.6 

12  47  18.44 

48  31.39 

4  59  42.5 

67  51.6 

8.97693 

9.8037 

3.05 

2.68 

9 

3  35.0 

9.6 

12  49  35.22 

50  48.62 

5  14  59.0 

23    9.6 

8.97838 

9.8038 

3.05 

—2.38 

10 

3  33.4 

10.6 

12  51  52.44 

53    6.31 

5  30  15.6 

38  27.6 

8.979a5 

9.8038 

3.06 

+2.38 

11 

3  31.7 

11.6 

12  54  10.15 

55  24.50 

5  45  32.1 

53  45.5 

8.98135 

9.8037 

3.06 

2.68 

12 

3  30.1 

12.6 

12  56  28.33 

57  43.16 

6    0  48.5 

9    3.3 

8.98284 

9.8036 

3.06 

2.86 

13 

3  28.5 

13.6 

12  58  46.99 

60    2.30 

6  16    4.5 

24  20.5 

8.98434 

9.8034 

3.06 

2.98 

14 

3  26.8 

14.6 

13    1    6.14 

2  21.93 

6  31  20.1 

39  37.3 

8.98584 

9.8032 

3.06 

3.16 

15 

3  25.2 

15.6 

13    3  25.76 

4  42.04 

6  46  35.1 

54  53.4 

8.98732 

9.8029 

3.06 

3.23 

16 

3  23.6 

16.6 

13    5  45.85 

7    2.63 

7     1  49.3 

10    8.7 

8.98881 

9.8025 

3.07 

3iJ8 

17 

3  22.0 

17.6 

13    8    6.43 

9  23.70 

7  17    2.8 

25  23.2 

8.99032 

9.8021 

3.07 

3.33 

18 

3  20.5 

18.6 

13  10  27.50 

11  45.27 

7  32  15.3 

40  36.6 

8.99183 

9.8016 

3.07 

3.40 

19 

3  18.9 

19.6 

13  12  49.06 

14    7.34 

7  47  26.7 

55  48.9 

8.99335 

9.8011 

3.08 

3.46 

20 

3  17.3 

20.6 

13  15  11.12 

16  29.91 

8    2  36.9 

10  59.8 

8.99488 

9.8005 

3.08 

3.50 

21 

3  15.7 

21.6 

13  17  33.68 

18  52.99 

8  17  45.8 

26    9.4 

8.99641 

9.7998 

3.09 

3.56 

22 

3  14.2 

22.6 

13  19  56.75 

21  16.58 

8  32  53.2 

41  17.5 

8.99796 

9.7991 

3.09 

3.60 

23 

3  12.6 

23.6 

13  22  20.33 

23  40.69 

8  47  59.0 

56  23.8 

8.99952 

9.7983 

3.10 

3.64 

24 

3  11.1 

24.6 

13  24  44.43 

26    5.33 

9    3    3.0 

11  28.3 

9.00112 

9.7974 

3.11 

3.64 

25 

3    9.6 

25.6 

13  27    9.08 

28  30.53 

9  18    5,3 

26  31.1 

9.00274 

9.7966 

3.11 

3.66 

26 

3    8J 

26.6 

13  29  34.ii6 

30  56.25 

9  33    5.7 

41  31.8 

9.00435 

9.7955 

3.11 

3.72 

27 

3    6.5 

27.6 

13  31  59.98 

33  22.53 

9  48    3.9 

56  30.4 

9.00596 

9.7945 

3.11 

3.73 

28 

3    5.0 

28.6 

13  34  26.25 

35  49.37 

10    3    0.1 

11  26.8 

9.00760 

9.7934 

3.13 

3.74 

29 

3    3.6 

29.6 

13  36  53.07 

38  16.76 

10  17  53.9 

26  20.8 

9.00927 

9.7923 

3.14 

3.77 

30 

3    2.1 

30.6 

13  39  20.45 

40  44.72 

10  32  45.4 

41  12.3 

9.01095 

9.7911 

3.14 

3.81   31 

3    0.6- 

31.6 

13  41  48.42 

43  13.25 

—10  47  34.2 

56     1.1 

+901262 

—9  7898 

'  +3.14 

+3.81 

32 

2  59.1 
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FOR  WASHINGTON  SmEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Ti«  V  f%f 

Apparent 
Right  Anceniion. 

Apparent  Declination. 

Log  of  a. 

Log  of  h. 

Mean  Solar 

JL^SV    \fk 

• 

'FInno  €\f  Ma- 

HoDth. 

At 

Sidereal  Oh. 

At 

Tranidt 

At 

Sidereal  Oh. 

At 

Transit 

InRA. 

In  Deo. 

LiKA. 

In  Dec. 

ridlan  Transit 

d 

h    m      B 

m      B 

O         1         // 

1      II 

d 

h     m 

Sept.  1.6 

13  44  16.95 

45  42.37 

—11    2  20.4 

10  47.3 

+9.01430 

—9.7885 

+3.15 

+3.82 

2 

2  57  J' 

2.5 

13  46  46.06 

48  12.08 

11  17    3.8 

25  30.5 

9.01599 

9.7871 

3.15 

3.85 

3 

2  56.2 

3.5 

13  49  15.75 

50  42.38 

11  31  44.1 

40  10.5 

9.01770 

9.7855 

3.16 

3.87 

4 

2  54.8 

4.5 

13  51  46.04 

5313iJ7 

11  46  21.3 

54  47.4 

9.01944 

9.7840 

3.16 

3.89 

5 

2  53.4 

5.5 

13  54  16.92 

55  44.76 

12    0  55.3 

9  21.0 

9.02115 

9.7823 

3.16 

3.92 

6 

2  52.0 

6.5 

13  56  48.40 

58  16.87 

12  15  25.8 

23  50.9 

9.02285 

9.7805 

3.16 

3.94 

7 

2  50.6 

7.5 

13  59  20.47 

60  49.55 

12  29  52.7 

38  17.3 

9.02453 

9.7787 

3.16 

3.95 

8 

2  49.2 

8.5 

14    153.13 

3  22.83 

12  44  16.0 

52  39.8 

9.02620 

9.7768 

3.17 

3.97 

9 

2  47.8 

9.5 

14    4  26.36 

5  56.70 

12  58  35.4 

66  58.4 

9.02793 

9.7748 

3.17 

3.98 

10 

2  46.4 

10.5 

14    7    0iJ5 

8  31.21 

13  12  50.8 

21  12.9 

9.02968 

9.7727 

3.17 

4.01 

11 

2  45.1 

11.5 

14    9  34.75 

11    6.36 

13  27    1.9 

35  23.0 

9.03145 

9.7705 

3.17 

4.02 

12 

2  43.7 

12.5 

14  12    9.89 

13  42.15 

13  41    8.7 

49  28.6 

9.03322 

9.7682 

3.17 

4.04 

13 

2  42.4 

13.5 

14  14  45.65 

16  18.56 

13  55  10.8 

63  29.5 

9.03493 

9.7659 

3.17 

4.05 

14 

2  41.0 

14.5 

14  17  22.01 

18  55.57 

14    9    8.4 

17  25.7 

9.03664 

9.7634 

3.17 

4.07 

15 

2  39.7 

15.5 

14  19  58.99 

2133iJl 

14  23    1.1 

31  16.9 

9.03835 

9.7608 

3.18 

4.09 

16 

2  38.4 

16.5 

14  22  36.60 

24  11.48 

14  36  48.7 

45    2.8 

9.04008 

9.7581 

3.18 

4.11 

17 

2  37.1 

17  5 

14  25  14.83 

26  50.39 

14  50  30.9 

58  43.4 

9.04181 

9.7553 

3.19 

4.11 

18 

2  35.8 

18.5 

14  27  53.70 

29  29.93 

15    4    8.0 

12  18.7 

9.04356 

9.7524 

3.19 

4.13 

19 

2  34.5 

19.5 

14  30  33.21 

32  10.13 

15  17  39.5 

25  48.3 

9.04530 

9.7494 

3.19 

4.14 

20 

2  33.3 

20.5 

14  33  13.36 

34  50.98 

15  31    5.3 

39  12.0 

9.04706 

9.7463 

3.19 

4.15 

21 

2  32.0 

21.5 

14  35  54.17 

37  32.48 

15  44  25.3 

52  29.8 

9.04882 

9.7431 

3.20 

4.17 

22 

2  30.7 

22.5 

14  38  35.62 

40  14.64 

15  57  39.2 

65  41.5 

9.05058 

9.7397 

3.21 

4.17 

23 

2  29.5 

23.5 

14  41  17.74 

42  57.48 

16  10  47.0 

18  46.9 

9.05237 

9.7363 

3.21 

4.18 

24 

2  28.3 

24.5 

14  44    0.53 

45  40.99 

16  23  48.5 

31  46.0 

9.05416 

9.7328 

3.21 

4.19 

25 

2  27.1 

25.5 

14  46  43.99 

48  25.18 

16  36  43.6 

44  38.4 

9.05595 

9.7291 

3.21 

A2\ 

26 

2  25.9 

26.5 

14  49  28.13 

51  10.04 

16  49  31.9 

57  24.0 

9.05773 

9.7253 

3.21 

4.21 

27 

2  24.7 

27.5 

14  52  12.93 

53  55.58 

17    2  13.5 

10    2.7 

9.05951 

9.7214 

3.22 

4.23 

28 

2  23.5 

28.5 

14  54  58.42 

56  41.82 

17  14  48.1 

22  34.4 

9.06132 

9.7173 

3i22 

4.24 

29 

2  22.3 

29.5 

14  57  44.60 

59  28.75 

17  27  15.5 

34  58.7 

9.06311 

9.7131 

3.22 

4.25 

30 

2  21.2 

30.5 

15    0  31.46 

216.38 

17  39  35.6 

47  15.5 

9.06492 

9.7087 

3i22 

4.26 

31 

2  20.0 

Oct.   1.5 

15    319.03 

5    4.72 

17  51  48.1 

59  24.7 

9.06673 

9.7043 

3.22 

4.26 

2 

2  18.9 

2.5 

15    6    7ii9 

7  53.74 

18    3  53.2 

11  26.3 

9.06851 

9.6997 

3.22 

4.28 

3 

2  17.8 

3.5 

15    8  56.24 

10  43.46 

18  15  50.3 

23  19.7 

9.07030 

9.6948 

353 

4.29 

4 

2  16.7 

4.5 

15  11  45.89 

13  33.89 

18  27  39.4 

35    5.0 

9.07208 

9.6898 

3.22 

4.30 

5 

2  15.6 

5.5 

15  14  36.23 

16  25.00 

18  39  20.3 

46  42.1 

9.07384 

9.6847 

3.22 

4.30 

6 

2  14.5 

6.5 

15  17  27.27 

19  16.82 

18  50  52.9 

58  10.6 

9.07559 

9.6795 

3.22 

4.31 

7 

2  13.4 

7.5 

15  20  18.99 

22    9.32 

19    2  17.0 

9  30.4 

9.07733 

9.6740 

3.22 

4.32 

8 

2  12.3 

8.5 

15  23  11.40 

25    2.53 

19  13  32.1 

20  41.1 

9.07908 

9.6682 

3.22 

4.33 

9 

2  11.3 

9.4 

15  26    4.51 

27  56.42 

19  24  38.4 

31  42.9 

9.08081 

9.6623 

3.21 

4.34 

10 

2  10.2 

10.4 

15  28  58.30 

30  51.01 

19  35  35.5 

42  35.4 

9.08251 

9.6563 

3.21 

4.35 

11 

2    9.2 

11.4 

15  31  52.77 

33  46.27 

19  46  23.4 

53  18.4 

9.08421 

9.6500 

3.21 

4.36 

12 

2    8.2 

12.4 

15  34  47.92 

36  42.22 

19  57    1.7 

63  51.7 

9.08589 

9.6434 

3.21 

4.37 

13 

2    7i2 

13.4 

15  37  43.74 

39  38.84 

20    7  30.3 

14  15.2 

9.08757 

9.6367 

3.21 

4.37 

14 

2    6.2 

14.4 

15  40  40.25 

•42  36.15 

20  17  49.1 

24  28.7 

9.08923 

9.6297 

3.21 

4.39 

15 

2    5.2 

15.4 

15  43  37.43 

45  34.14 

20  27  57.9 

34  31.9 

9.09089 

9.6224 

3.21 

4.39 

16 

2    4i2 

16.4 

15  46  35.29 

48  32.80 

20  37  56.3 

44  24.7 

9.09254 

9.6148 

3.21 

4.40 

17 

2    3.3 

17.4 

15  49  33.82 

51  32.15 

20  47  44.2 

54    7.0 

9.09415 

9.6070 

3.20 

4.40 

18 

2    2.3 

18.4 

15  52  33.01 

54  32.15 

20  57  21.6 

63  38.4 

9.09575 

9.5991 

3.20 

4.42 

19 

2    1.4 

19.4 

15  55  32.86 

57  32.82 

21    6  48.2 

12  58.9 

9.09735 

9.5907 

3.20 

4.42 

20 

2    0.4 

20.4 

15  58  33.37 

60  34.14 

21  16    3.8 

22    8.3 

9.09893 

9.5820 

3.20 

4.43 

21 

1  59.5 

21.4 

16    134.54 

3  36.13 

21  25    8.2 

31    6.3 

9.10051 

9.5731 

3.20 

4.43 

22 

1  58.6 

22.4 

16   4  36.36 

6  38.78 

21  34     1.4 

39  53.1 

9.10208 

9.5639 

3i20 

4.44 

23 

1  57.7 

23.4 

16    7  38.85 

9  42.09 

21  42  43.1 

48  27.9 

9.10364 

9.5543 

3.20 

4.45 

24 

1  56.8 

24.4 

16  10  41.98 

12  46.05 

21  51  13.2 

56  51.1 

9.10518 

9.5442 

3.20 

4.45 

25 

1  56.0 

25.4 

16  13  45.77 

15  50.66 

21  59  31.5 

65    2.3 

9.10672 

9.5339 

3.19 

4.46 

26 

1  55.1 

26.4 

16  16  50i«) 

18  55.93 

22    7  37.8 

13    1.5 

9.10821 

9.5231 

3.19 

4.46 

27 

1  54.2 

27.4 

16  19  55.26 

22    1.83 

22  15  32.0 

20  48.4 

9.10970 

9.5120 

3.19 

4.47 

28 

1  53.4 

28.4 

16  23   0.96 

25    8.36 

22  23  14.0 

28  22.8 

9.11118 

9.5004 

3.18 

4.48 

29 

1  52.6 

29.4 

16  26    7.28 

28  15.51 

22  30  43.4 

35  44.6 

9.11264 

9.4881 

3.18 

4.48 

30 

1  51.8 

30.4 

16  29  14.22 

3123.29 

22  38    0.2 

42  53.5 

9.11407 

9.4755 

3.17 

4.49 

31 

1  50.9 

31.4 

16  32  21.79 

34  31.69 

22  45    4.1 

49  49.4 

9.11549 

9.4622 

3.17 

4.49 

32 

1  50.1 

32.4 

16  35  29.98 

37  40.69 

—22  51  55.1 

56  32.2 

+9.11688 

—9.44861 

+3.15 

+4.50 

33 

1  49.4 

40 
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FOR  WASHINGTON  SIDEREATi  NOON  AND  MERIDIAN  TRANSIT 

• 

Day  of 
Month. 

Appmrent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Log  of  6. 

Mean  Solar 
Time  of  Me- 
ridian TraottL 

At 

Sidereal  Oh. 

At 

TranHit 

At 

Sidereal  Oh. 

At 
Transit. 

InRA. 

In  Dec 

InR.A. 

In  Dec 

Nov.  1.4 

h   m      8 
16  35  29.98 

m      s 
37  40.69 

—22  51  5J>!l 

56  32:2 

+9.11688 

—9.4486 

+3.15 

+4.50 

d 

2     ] 

h     m    1 
L  49>l' 

2.4 

16  38  38.73 

40  50.26 

22  58  33.0 

63    1.7 

9.11823 

9.4341 

3.15 

4.51 

3     ] 

L  48.6 

3.4 

16  41  48.08 

44    0.42 

23    4  57.6 

9  17.8 

9.11956 

9.4190 

3.14 

4.51 

4     ] 

I  47.8 ! 

4.4 

16  44  58.00 

47  11.17 

23  11    8.8 

15  20.4 

9.12086 

9.4033 

3.14 

4.51 

5     ] 

L  47.0 ' 

5.4 

16  48    8.49 

50  22.45 

23  17    6.5 

21    9.2 

9.12214 

9.3868 

3.11 

4.52 

6    ] 

L  46.3 

6.4 

16  51  19.52 

53  34.29 

23  22  50.4 

26  44.2 

9.12334 

9.3692 

3.11 

4.53 

7     ] 

L  45.5 

7.4 

16  54  31.08 

56  46.66 

23  28  20.4 

32    5.0 

9.12455 

9.3509 

3.11 

4.53 

8     ] 

I  44.8 

1 

8.4 

16  57  43.17 

59  59.55 

23  33  36.4 

37  11.6 

9.12572 

9.3314 

3.09 

4.54 

9     ] 

L  44.1 , 

9.4 

17    0  55.77 

3  12.92 

23  38  38.1 

42    3.8 

9.12686 

9.3108 

3.08 

4.54 

10     ] 

L  43.4' 

10.4 

17    4    8.87 

6  26.81 

23  43  25.4 

46  41.5 

9.12797 

9.2892 

3.08 

4.54 

11     ] 

L  42.7  = 

11.4 

17    7  22.46 

9  41.17 

23  47  58.4 

51    4.6 

9.12906 

9.2660 

3.05 

4.55 

12    1 

L  42.0, 

12.4 

17  10  36.52 

12  55.99 

23  52  16.7 

55  12.9 

9.13008 

9.2411 

3.04 

4.55 

13    ] 

L  41.3; 

13.4 

17  13  51.03 

1611i26 

23  56  20.2 

59    6.2 

9.13108 

9iJ147 

3.04 

4.56 

14     ] 

L  40.6  i 

14.3 

1717    5.99 

19  26.99 

24    0    H.7 

2  44.5 

9.13206 

9.1862 

3.02 

4.56 

15     ] 

L  39.9 

15.3 

17  20  21.38 

22  43.14 

24     3  42.4 

6    7.7 

9.13302 

9.1556 

3.02 

4.56 

16    1 

L  39.2 

16.3 

17  23  37.19 

25  59.68 

24    7    0.9 

9  15.7 

9.13394 

9.1226 

2.97 

4.56 

17     ] 

I  38.6 

17.3 

17  26  53.40 

29  16.61 

24  10    4.3 

12    8.4 

9.13479 

9.0867 

2.97 

4.56 

18     1 

[  37.9 

18.3 

17  30  10.00 

32  33.94 

24  12  52.5 

14  45.8 

9.13564 

9.0474 

2.96 

4.57 

19     ] 

L  37.2' 

19.3 

17  33  26.98 

35  51.65 

24  15  25.4 

17    7.6 

9.13648 

9.0033 

2.96 

4.58 

20     J 

L  36.6 

20.3 

17  36  44.34 

39    9.73 

24  17  42.7 

19  13.9 

9.13729 

8.9543 

2.93 

4.58 

21     ] 

L  36.0 

21.3 

17  40    2.05 

42  28.15 

24  19  44.6 

21    4.4 

9.13803 

8.8987 

2.91 

4.58 

22    1 

L  35.3 

22.3 

17  43  20.09 

45  46.90 

24  21  30.7 

22  39.1 

9.13877 

8.8338 

2.90 

4.58 

!?     ^ 

1  34.7 

23.3 

17  46  38.47 

49    5.95 

24  23    1.0 

23  57.8 

9.13944 

8.7573 

2.87 

4.58 

24     ] 

[  34.1 

24.3 

17  49  57.17 

52  25.34 

24  24  15.4 

25    0.3 

9.14014 

8.6635 

2.86 

4.59 

25    1 

L  33.5 

25.3 

17  53  16.16 

55  45.01 

24  25  13.6 

25  46.7 

9.14078 

8.5428 

2.83 

4.59 

26    ] 

I  32.8 

26.3 

17  56  35.43 

59    4.95 

24  25  55.8 

26  17.0 

9.14139 

8.3750 

2.80 

4.59 

27    1 

L  32.2 

27.3 

17  59  54.98 

62  25.14 

24  26  21.9 

26  31.0 

9.14196 

8.0969 

2.77 

4.59 

28    1 

L  31.6 

28.3 

18    314.78 

5  45.58 

24  26  31.8 

26  28.8 

9.14246 

—7.1204 

2.74 

4.59 

29    ] 

I  31.0 

29.3 

18   6  34.80 

9   6.24 

24  26  25.7 

26  10.3 

9.14297 

+7.9939 

2.73 

4.59 

30     ] 

L  30.4 

30.3 

18    9  55.05 

12  27.10 

24  26    3.4 

25  35.8 

9.14342 

8.3238 

2.68 

4.59 

31     ] 

I  29.8 

Dec.  1.3 

18  13  15.50 

15  48.15 

24  25  25.0 

24  45.0 

9.14385 

8.5086 

2.67 

4.59 

2    1 

I  29.3' 

2.3 

18  16  36.13 

19    9.39 

24  24  30.5 

23  37.9 

9.14426 

8.6389 

2.59 

4.59 

3    ] 

I  28.7 

3.3 

18  19  56.94 

22  30.78 

24  23  19.6 

22  14.3 

9.14459 

8.^395 

2.53 

4.59 

4     ] 

L  28.1 

4.3 

18  23  17.89 

25  52i28 

24  21  52.4 

20  34.2 

9.14484 

8.8214 

2.40 

4.60 

5     ] 

I  27.5 

5.3 

18  26  38.94 

2913.88 

24  20    8.7 

18  37.6 

9.14506 

8.8905 

2.39 

4.60 

6    ] 

L  2&9 

6.3 

18  30    0.10 

32  35.58 

24  18    8.6 

16  24.4 

9.14529 

8.9502 

2.34 

4.60 

7     ] 

L  2&3 

7.3 

18  33  21.35 

35  57.35 

24  15  51.9 

13  54.6 

9.14546 

9.0029 

2.23 

4.60 

8     ] 

L  25i) 

8.3 

18  36  42.67 

39  19.18 

24  13  18.8 

11    8.4 

9.14558 

9.0494 

2.08 

4.60 

9     ] 

L  25.2 

9.3 

18  40    4.04 

42  41.06 

24  10  29.3 

8    5.7 

9.14569 

9.0915 

+1.98 

4.60 

10     ] 

L  24.6 

10.3 

18  43  25.45 

46    2.96 

24    7  23.3 

4  46.5 

9.14573 

9.1298 

4.60 

11     ] 

L  24.0 

11.3 

18  46  46.86 

49  24.84 

24    4     1.0 

1  10.9 

9.14572 

9.1648 

4.60 

12     ] 

L  23.5 

12.3 

18  50    8.27 

52  46.71 

23  60  22.4 

57  18.8 

9.14571 

9.1974 

—1.38 

4.60 

13     ] 

I  22i) 

13.3 

18  53  29.67 

56    8.55 

23  56  27.3 

53  10.2 

9.14568 

9.2278 

1.86 

4.60 

14     ] 

I  22.3 

14.3 

18  56  51.04 

59  30.34 

23  52  15.8 

48  45.3 

9.14558 

9.2559 

2.16 

4.591  15     ] 

I  21.7 

15.3 

19    0  12.35 

2  52.06 

23  47  48.1 

44    4.0 

9.14542 

9.2823 

2.27 

1 

4.59,  16     ] 

I  21.1  i 

16.3 

19    3  33.58 

6  13.69 

23  43    4.1 

39    6.4 

9.14525 

9.3072 

2.33 

4.59 

17     ] 

I  20.6 

17.3 

19    6  54.73 

9  35.22 

23  38    3.9 

33  52.7 

9.14505 

9.3305 

2.38 

4.59 

18     ] 

L  20.0 

18.3 

19  10  15.78 

12  56.65 

23  32  47.6 

28  22.6 

9.14483 

9.3528 

2.42 

4.59 

19     ] 

I  19.4 

19.3 

19  13  36.72 

16  17.98 

23  27  15.0 

22  36.3 

9.14459 

9.3740 

2.46 

4.59i  20     ] 

L  18.8. 

20.3 

19  16  57.54 

19  39.17 

23  21  26.2 

16  33.8 

9.14430 

9.3939 

2.53 

4.58 

21     ] 

I  ISJ2 

21.2 

19  20  18.21 

23    0.19 

23  15  21.7 

10  15.6 

9.14398 

9.4128 

2.56 

4.58 

22    1 

I  17.6! 

22.2 

19  23  38.74 

26  21.05 

23    9    1.2 

3  41.4 

9.14366 

OA'MO 

2.59 

4.58  23     1 

I  17.0 

23.2 

19  26  59.12 

29  41.76 

22  62  24.9 

56  51.4 

9.14331 

9.4482 

2.64 

4.58   24     ] 

L  16.4 

24.2 

19  30  19.32 

33    2.26 

22  55  32.8 

49  45.6 

9.14289 

9.4648 

2.68 

4.58-  25    1 

L  IdJi 

25.2 

19  33  39.32 

36  22.56 

22  48  25.1 

42  24.0 

9.14245 

9.4807 

2.70 

4.58;  26    1 

[  15.2  i 

26.2 

19  36  59.11 

39  42.63 

22  41     1.8 

34  47.0 

9.14199 

9.4960 

2.72 

4.57   27     I 

L  14.6 

27.2 

19  40  18.6« 

43    2.49 

22  33  22.9 

26  54.3 

9.14151 

9.5106 

2.73 

4.57   28     1 

I  14.0 

28.2 

19  43  38.04 

46  22.11 

22  25  28.6 

18  46.3 

9.14103 

9.5247 

2.76 

4.57   29    ] 

L  13.4 

29.2 

19  46  57.16,  49  41.48 

22  17  19.0 

10  23.2 

9.14048 

9.5381 

2.78 

4.56   30    1 

L  12.8 

30.2 

19  50  16.03 

53    0.59 

22    8  54.4 

1  44.9 

9.13993 

9.5510 

2.80 

4.56,  31    1 

L  12iJ 

31.2 

19  53  34.64 

56  19.43 

21  60  14.7 

52  51J6 

9.13935 

9.5637 

2.82 

4.56   32    1 

L  11.5 

:«.2 

19  56  52.971  59  37.97 

—21  51  19.9 

43  43i2 

+9.13875 

+9.5760 

—2.84 

i+4.5b  Xi    ] 

L  10.9  i 
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)R  WASH 

INGTO; 

N  STOKRE 

AL   NO 

slination. 
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)  MERI 

DIAN 

TRANSI 

T. 

D^y  of 

Apparent 
Rlgbt  Aseansion. 

Apparent  Dei 

Log  of  a. 

Log  of  b. 

Mean  Solar 
Timo  nt  Mn- 

Moatb. 

At 

Sidereal  Oh. 

h    m      8 

At 
Transit. 

At 

Sidereal  Oh. 

0         1        If 

At 

Transit 

In  R.A. 

In  Dec 

InR.A. 

In  Dec. 

ridlan  Transit 

d 

m      M 

/      /f 

d 

h     m 

Jan.   02 

0  24  27.71 

24  28.13 

+  1  13  42.7 

13  45.5 

+8  2016;  +9.0615 

+3.17 

+3.97 

0- 

5  41.9 

1.2 

0  24  50  93 

i  24  51.32 

1  16  30.4 

16  33.3 

8.2133 

9.0711 

3.17 

3.96 

1 

5  38.4 

2.2 

0  25  14.78 

25  15.28 

1  19  22.;J 

19  25.2 

8.2243 

9.0808 

3.16 

3.96 

2 

5  34.9 

3.2 

0  25  39.2:{ 

25  39.67 

1  22  17.6 

22  20.7 

8.2352 

9.0901 

3.16 

3.95 

3 

5  31.4 

4.2 
5.2 

0  26    4.28 

26    4.74 

1  25  16.6 

25  19.8 

8.2457 

9.0991 

3.15 

3.95 

4 

5  27.9 

0  26  29.94 

26  30.41 

1  28  19.3 

28  22.6 

8.2559 

9.1078 

3.15 

3.94 

5 

5  24.4 

6.2 

0  26  56.20 

26  56.69 

1  31  25.7 

31  29.1 

8.2657 

9.1 160 

3.14 

3.94 

6 

5  20.9 

7.2 

0  27  23.05 

27  23.56 

1  34  35.6 

34  391 

8.2752 

9.1239 

3.14 

3.93     7 

5  17.4 

8.2 

0  27  50.47 

27  51.00 

1  37  49.0 

37  52.7 

8.2844 

9.1318 

3.13 

3.93 

8 

5  14.0 

9ii 

0  28  18.46 

28  19.01 

1  41    5.9 

41     9.7 

8JiW32 

9.1401 

3.13 

3.92 

9 

5  10.5 

10.2 

0  28  47.03 

28  47.60 

I  44  26.4 

44  30.3 

8.3018 

9.1474 

3.12 

3.91 

10 

5    7.0 

11.2 

0  29  16.16 

29  16  75 

1  47  50.3   47  54.4 

8  3100 

9.1547 

3.12 

3.91 

11 

5    3.5 

12.2 

0  29  45.84 

29  46.45 

1  51  17.6   51  21.8 

8.3180 

9.1617 

3.11 

3.90 

12 

5    0.1 

13.2 

0  30  16.06 

30  16.69 

1  54  48  2  54  52.6 

8.3258 

9.1683 

3.11 

3.89 

13 

4  56.6 

14J^ 

0  30  46.82 

30  47,48 

1  58  22.0 

58  26.5 

8.3334 

9.1748 

3.10 

3.88 

14 

4  53.2 

15.2 

0  31  18.11 

31  18  79 

2    1  58.9 

2    3.6 

8.3407 

9.1811 

3.10 

3.87 

15 

4  49.8 

16.2 

0  31  49.93 

31  50.64 

2    5  39.0 

5  43.9 

8.3479 

9.1872 

3.09 

3.86 

16 

4  46.4 

17.2 

0  32  22.27 

32  23.00 

2    9  22.2 

9  27.2 

8.3549 

9.1932 

3.08 

3.86 

17 

4  43.0 

18.2 

0  32  55.11 

32  55.86 

2  13    8.5 

13  13.7 

8.3615 

9.1990 

3.08 

3.85 

18 

4  39.6 

19.2 

0  33  28.45 

33  29.23 

2  16  57.7 

17    3.0 

8.3679 

9i2046 

3.07 

3.84 

19 

4  36.2 

20i2 

0  34    2.29 

34    3.10 

2  20  49.9 

20  55.4 

8.3741 

9.2101 

3.06 

3.83 

20 

4  32.9 

21.2 

0  34  36.61 

34  37.45 

2  24  45.0 

24  50.7 

8.3802 

9.2152 

3.06 

3.83 

21 

4  29.5 

22.2 

0  35  11.41 

35  12.27 

2  28  42.8 

28  48.6 

8.3862 

9.2204 

3.05 

3.82 

22 

4  26.2 

23J2 

0  35  46  68 

35  47.57 

2  32  43.4 

32  49.4 

8.3919 

9.2254 

3.04 

3.81 

23 

4  22.8 

24.2 

0  36  22.42 

36  23.34 

2  36  46.7 

36  52.9 

8.3976 

9.2301 

3.04 

3.80 

24 

4  19.5 

25.2 

0  36  58.62 

36  59.57 

2  40  52.6  40  59.0 

8.4029 

9.2347 

3.03 

3.79  25 

4  16.1 

26.2 

0  37  35.27 

37  36.24 

2  45     1.1   45    7.7 

8.4082 

9i2392 

3.02 

3.78  26 

4  12.8 

27.1 

0  38  12.36 

38  13.36 

2  49  12.2  49  19.0 

8.4134 

9.2436 

3.01 

3.77  27 

4    9.5 

28.1 

0  38  49.89 

38  50.91 

2  53  25.8i  53  32.8 

8.4184 

9.2478 

3.01 

3.76  28 

4    6.2 

29.1 

0  39  27.85 

39  28.89 

2  57  41.8!  57  48.9 

8.4233 

9.2518 

3.00 

3.75 

29 

4    2.9 

30.1 

0  40    6.23 

40    7.40 

3    2    0.2 

2    7.5 

8.4281 

9,2558 

2.99 

3.74 

30 

3  59.6 

31.1 

0  40  45.03 

40  46.13 

3    6  20.9 

6  28.4 

8.4327 

9.2595 

2.98 

3.73 

31 

3  56.3 

Feb.  l.l 

0  41  24.24 

41  25.37 

3  10  43.9 

10  51.6 

8.4372 

9.2634 

2.98 

3.72 

1 

3  53.0 

2.1 

0  42    3.86 

42    5.02 

3  15    9.2 

15  17.0 

8.4417 

9.2672 

2.97 

371 

2 

3  49.7 

3.1 

0  42  43.88 

42  45.07 

3  19  36.8 

19  44.8 

8.4460 

9.2707 

2.96 

3.70 

3 

3  46.5 

4.1 

0  43  24.30 

43  25.52 

3  24    6.6 

24  14.8 

8.4502 

9.2741 

296 

3.69     4 

3  43.2 

5.1 

0  44    5.11 

44    6.36 

3  28  38.4 

28  46.8 

8.4544 

9.2775 

2.95 

3.68    .5 

3  40.0 

6.1 

0  44  46.30 

44  47.58 

3  33  12.3 

33  20.9 

84585 

9.2807 

2.94 

3.67 

6 

3  36.7 

7.1 

0  45  27.87 

45  29.18 

3  37  48.3 

37  57.1 

8.4624 

9.2841 

2.94 

3.66 

7 

3  33.5 

8.1 

0  46    9.82 

46  11.16 

3  42  26.3 

42  35,3 

8.4662 

9.2872 

2.93 

3.65 

8 

3  30.2 

9.1 

0  46  52.13 

46  53.51 

3  47    6.2 

47  15.4 

8.4700 

9.2901 

2.92 

3.64     9 

3  27.0 

10.1 

0  47  34.80 

47  36.21 

3  51  48.0 

51  57.4 

8.4736 

92929 

2.92 

3.63  10 

3  23.8 

11.1 

0  48  17.81 

48  19.26 

3  56  31.6 

56  41.2 

8.4771 

9.2957 

2.91 

3.62 

11 

3  20.6 

12.1 

0  49    1.17 

49    2.65 

4     1  17.0 

1  26.8 

8.4805 

9.2985 

2.90 

3.61 

12 

3  17.4 

13.1 

0  49  44.88 

49  46.40 

4    6    4.3 

6  14.3 

8.4838 

9.3012 

2.89 

3.60   13 

3  14.2 

14.1 

0  50  28.92 

50  30.47 

4  10  53.2 

11    3.3 

8.4871 

9.3036 

2.89 

3.59  14 

3  11.0 

15.1 

0  51  13.29 

51  14.88 

4  15  43.7 

15  54.0 

8.4903 

9.3059 

2.88 

3.57;  15 

3    7.8 

16.1 

0  51  57.98 

51  59.60 

4  20  35.8 

20  46.3 

8.4934 

9.3082 

2.87 

3.56  16 

3    4.6 

17.1 

0  52  42.98 

52  44.64 

4  25  29.4 

25  40.1 

8.4964 

9.3103 

2.87 

3.55'  17 

3    1.4 

18.1 

0  53  28.29 

53  29.98 

4  30  24.5 

30  35.4 

8.4993 

9.3125 

2.86 

3.53  18 

2  58.2 

19.1 

0  54  13.90 

54  15.63 

4  35  21.0 

35  32.1 

8.5021 

9.3147 

2.85 

3.52|  19 

2  55.0 

20.1 

0  54  59.79 

55    1.55 

4  40  18.9 

40  30.2 

8.5048 

9.3166 

2.85 

3.51i  20 

2  51.8 

21.1 

0  55  45.96 

55  47.76 

4  45  18.1 

45  29.7 

8.5074 

9.3185 

2.84 

3.49 

21 

2  48.7 

22.1 

0  56  32.42 

56  34.25 

4  50  18.6 

50  30.4 

8.5100 

9.3203 

2.83 

3.48|  22 

2  45.5 

23.1 

0  57  19.16 

57  21.03 

4  55  20.4 

55  32.4 

8.5126 

9.3222 

2.82 

3.46  23 

2  42.4 

24.1 

0  58    6.18 

58    8.09 

5    0  23.4 

0  35.6 

8.5151 

9.3239 

2.82 

3.45  24 

2  39.2 

25.1 

0  58  53.46 

58  55.41 

5    5  27.6 

5  40.0 

8.5175 

9.3256 

2.81 

3.43  25 

2  36.1 

26.1 

0  59  41.00 

59  42.98 

5  10  32.9 

10  45.5 

8.5198 

9.3272 

2.80 

3.42  26 

2  32.9 

27.1 

1    0  28.79 

0  30.81 

5  15  39.3 

15  52.1 

8.5221 

9.3287 

2.79 

3.40  27 

1 

2  29.8 

28.1 

1     1  16.84 

1  18.90 

5  20  46.7 

20  59.7 

8.5243 

9.3301 

2.78 

3.39  28 

2  26.7 

29.1 

1    2    5.14 

2    7.24 

5  25  55.1 

26    8.4 

8.5265 

9.3314 

2.77 

3.37,  29 

2  23.6 

30.1 

1    2  53.67 

2  55.80 

-h  5  31     4.4i  31  17.9 

+8.5286 

+9.3327 

+2.76 

+3.35,  30 

2  20.4 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 
Month. 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 

Time  of  Me- 

1 

d 

At 
Sidoreal  Oh. 

At 
Transit. 

At 
Sidereal  Ch. 

At 
Transit 

InB.A. 

In  Dec 

InR.A. 

In  Dec 

ridian  TnuulL 

h    m      8 

m      B 

O           1           H 

/      // 

d 

h     m 

Mar.  1.1 

1     2    5.14 

2    7.24 

+  5  25  55.1 

26    8.4 

+8.5265 

+9.3314 

+2.77 

+3.37 

1 

2  23.6 

2.1 

1    2  53.67 

2  55.80 

5  31    4.4 

31  17.9 

8.5286 

9.3327 

2.76 

3.35 

2 

2  20.4 

3.1 

1     3  42.44 

3  44.61 

5  36  14.7 

36  28.4 

8.5308 

9.3340 

2.75 

3.33 

3 

2  17.3 

4.0 

1     4  31.44 

4  33.64 

5  41  25.9 

41  39.8 

*  8.5328 

9.3353 

2.74 

3.31 

4 

2  14.2 

5.0 

1    5  20.68 

5  22.92 

5  46  37.9 

46  52.1 

8.5348 

9.3365 

2.73 

3iW 

5 

2  11.1 

6.0 

1    6  10.14 

6  12.41 

5  51  50.8 

52    5.2 

8.5368 

9.3375 

2.72 

3.25 

6 

2    8.0' 

7.0 

1    6  59.81 

7    2.12 

5  57    4.6 

57  19.2 

8.5388 

9.3385 

2.71 

3.22 

7 

2    4.9 

8.0 

1     7  49.70 

7  52.04 

6    2  19.0 

2  33.8 

8.5407 

9.3395 

2.70 

3.19 

8 

2    1.8 

9.0 

I     8  39.81 

8  42.19 

6    7  33.9 

7  48.9 

6.5425 

9.3403 

2.69 

3.15 

9 

1  58.7 

10.0 

1     9  30.12 

9  32.53 

6  12  49.5 

13    4.7 

8.5442 

9.3411 

2.68 

3.11 

10 

1  55.6 

11.0 

1  10  20.63 

10  23.08 

6  18    5.7 

18  21.1 

8.5458 

9.3419 

2.66 

3.07 

11 

1  52-5 

12.0 

1  11  11.32 

11  13.81 

6  23  22.5 

23  38.1 

8.5473 

9.3427 

2.65 

3.03 

12 

1  49.4  , 

13.0 

1  12    2.19 

12    4.72 

6  28  39.8 

28  55.7 

8.5488 

9.3434 

2.64 

2.99 

13 

1  46.3 

14.0 

1  12  53.24 

12  55.81 

6  33  57.6 

34  13.7 

8.5503 

9.3440 

2.62 

2.95 

14 

1  43.2 

15.0 

1  13  44.47 

13  47.08 

6  39  15.8 

39  32.1 

8.5518 

9.3446 

2.61 

2.90 

15 

1  40.1 

16.0 

1  14  a'S.87 

14  38.52 

6  44  34.4 

44  50.9 

8.5532 

9.3452 

2,59 

2.85 

16 

1  37.0 

17.0 

1  15  27.43 

15  30.12 

6  49  43.4 

50    0.1 

8.5546 

9.3457 

2.58 

2.80 

17 

1  34.0 

18.0 

1  16  19.15 

16  21.88 

6  55  12.7 

55  29.6 

8.5559 

9.3461 

2.57 

2.75 

18 

1  30.9 

19.0 

1  17  11.03 

17  13.80 

7    0  32.3 

0  49.4 

8.5572 

9.3464 

2.56 

2.69 

19 

1  27.8 

20.0 

1  18    3.06 

18    5.87 

7    5  52.1 

6    9.4 

8.5585 

9.3466 

2.55 

+2.63 

20 

1  24.7 

21.0 

1  18  55.24 

18  58.10 

7  11  12.0 

11  29.5 

8.5597 

9.3468 

2.53 

21 

1  21.7  ■ 

22.0 

1  19  47.56 

19  50.46 

7  16  32.1 

16  49.8 

8.5608 

9.3470 

2.52 

22 

1  18.6 

23.0 

1  20  40.01 

20  42.95 

7  21  52.3 

22  10.2 

8.5619 

9.3470 

2.50 

23 

1  15.6 

24.0 

1  21  32.59 

21  35.57 

7  27  12.5 

27  30.6 

8.5629 

9.-3470 

2.49 

24 

1  12.5 

25.0 

1  22  25.30 

22  28.32 

7  32  32.7 

32  41.1 

8.5639 

9.3470 

2.48 

25 

1    9.5 

26.0 

1  23  18.13 

23  21.19 

7  37  53.0 

38  11.5 

8.5649 

9.3470 

2.46 

26 

1    6.4 

27.0 

1  24  11.08 

24  14.18 

7  43  13.2 

43  31.9 

8.5659 

9.3470 

2.45 

27 

1    3.4 

28.0 

1  25    4.14 

25    7.28 

7  48  33.4 

48  52.3 

8.5668 

9.3470 

2.43 

28 

1    0.3- 

29.0 

1  25  57.30 

26    0.48 

7  53  53.5 

54  12.6 

8:5677 

9.3468 

2.42 

29 

0  57.3 

30.0 

1  26  50.56 

26  53.78 

7  59  13.5 

59  32.8 

8.5685 

9.3466 

2.40 

30 

0  54.2 

31.0 

1  27  43.93 

27  47.18 

8    4  33.3 

4  52.8 

8.5693 

9.3464 

2.38 

—2.63 

31 

0  51.2 

Apr.  1.0 

1  28  37.40 

28  40.69 

8    9  52.9 

10  12.6 

8.5701 

9.3461 

2.36 

2.69 

1 

0  48.1 

2.0 

1  29  30.97 

29  34.30 

8  15  12.2 

15  32.1 

8.5709 

9.3457 

2.34 

2.75 

2 

0  45.1 

3.0 

1  30  24.64 

30  28.01 

8  20  31.4 

20  51.5 

8.5717 

9.3452 

2.32 

2.81 

3 

0  42.0 

4.0 

1  31  18.39 

31  21.80 

8  25  50.2 

26  10.5 

8.5724 

9;M47 

2.30 

2.87 

4 

0  39.0: 

5.0 

1  32  12i22 

32  15.67 

8  31     8.7 

31  29.2 

8.5730 

9.3442 

2iJ7 

2.92 

5 

0  35.9 

6.0 

1  33    6.13 

33    9.62 

8  36  26.8 

36  47.5 

8.5736 

9.3437 

2.24 

2.97 

6 

0  32.9 

7.0 

1  34    0.11 

34    3.64 

8  41  44.5 

42    5.4 

8.5741 

9.3432 

2.20 

3.01 

7 

0  29.9 

8.0 

1  34  54.16 

34  57.73 

8  47     1.9 

47  23.0 

8.5746 

9.3427 

2.16 

3.05 

8 

0  26.8 

8.9 

1  35  48.28 

35  51.89 

8  52  18.9 

52  40.2 

8.5751 

9.3422 

2.12 

3.09 

9 

0  23.8 

9.9 

1  36  42.46 

36  46.11 

8  57  35.4 

57  56.8 

8.5756 

9.3416 

2.08 

3.12 

10 

0  20.8 

10.9 

1  37  36.70 

37  40.39 

9    2  51.3 

3  12.8 

8.5761 

9.3409 

2.04 

3.15 

11 

0  17.8 

11.9 

1  38  30.99 

38  34.72 

9    8    6.6 

8  28.3 

8.5766 

9.3400 

1.99 

3.17 

12 

0  14.7 

12.9 

1  39  25.33 

39  29.10 

9  13  21.4 

13  43.2 

8.5770 

9.3392 

1.94 

3.19 

13 

0  11.7 

13.9 

1  40  19.71 

40  23.51 

9  18  35.6 

18  57.5 

8.5773 

9.3382 

1.89 

3.21 

14 

0    8.7 

14.9 

1  41  14.12 

41  17.96 

9  23  49.1 

24  11.2 

8.5775 

9.3372 

+1.84 

3.23 

15 

0    5.7 

15.9 

1  42    8.56 

42  12.43 

9  29    1.8 

29  24.0 

8.5777 

9.3362 

3.25 

16 

0    2.6 

16.9 

1  43    3.02 

43    6.93 

9  34  13.8 

34  36.1 

8.5778 

9.3352 

3.27 

16  23  59.6  'I 

17.9 

1  43  57.50 

44    1.44 

9  39  25.1 

39  47.5 

8.5779 

9.3342 

3.29   17  23  56.6  1 

18.9 

1  44  52.00 

44  55.98 

9  44  35.6 

44  58.1 

8.5780 

9.3331 

3.31    18  23  53.6  | 

19.9 

1  45  46.52 

45  50.53 

9  49  45.3 

50    8.0 

8.5781 

9.3320 

3.32 

19  23  50.5  ;| 

20.9 

1  46  41.04 

46  45.09 

9  54  54.1 

55  16.9 

8.5782 

9.3308 

3.33 

20 

23  47.5 

21.9 

1  47  35.56 

47  39.64 

10    0    2.0 

0  24.9 

8.5782 

9.3295 

3.34 

21 

23  Ao 

22.9 

1  48  30.09 

48  34.20 

10    5    9.1 

5  32.1 

8.5782 

9.3282 

3.35i  22  23  41.5 

23.9 

1  49  24.62 

49  28.77 

10  10  15.2 

10  38.4 

8.5782 

9.3268 

a36  23  23  384 

24.9 

1  50  19.14 

50  23.32 

10  15  20.3 

15  43.6 

8.5781 

9.3254 

3.37   24  23  35.4 

25.9 

1  51  13.64 

51  17.85 

10  20  24.4 

20  47.9 

8.5780 

9.3239 

3.38   25  23  32  4 

26.9 

1  52    8.13 

52  12.37 

10  25  27.5 

25  51.1 

8.5779 

9.3224 

3.39  26  23  29.4 

27.9 

1  53    2.61 

53    6.89 

10  30  29.6 

30  53.3 

8.5778 

9.3209 

3.40  27  23  26.3 

28.9 

1  53  57.07  54    1.38 

10  35  30.7 

35  54.5 

8.5776 

9.3194 

3.41;  28  23  23.3  1 

29.9 

1  54  51.48  54  55.82 

10  40  30.7 

40  54.6 

8.5773 

9.3179 

—1.84 

3.42 

29  23  20.3 

30.9 

1  55  45.88  55  50.25 

4-10  45  29.6 

45  53.6 

-f8.5770 

+9.3163 

—1.89 

1—3.43:  30  23  17.3  1 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparunt 
Riglit  At<ccusk>n. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 
Time  of  Me- 
ridian Transit. 

Month. 

At 
Sidereal  Oh. 

At 
Traiiflit. 

At 

Sidereal  Oh. 

At 
Transit. 

InltA. 

In  Dec. 

Til  II.A. 

In  Dec 

d 

h    m      8 

m      8 

0      /      /I 

/      // 

d     h     m 

May  l.y 

1  56  40.25 

56  44.65 

+10  50  27,4 

50  51.5 

+8.5768 

+9.3147 

—1.94 

—3.44 

1  23  14.2 

2.9 

1  57  :i4.59 

57  :i9.02 

10  55  24.0 

55  48.2 

8.5765 

9.3i:w 

1.99 

3.45 

2  23  11.2 

'.i.^ 

1  58  28.88 

58  33..34 

U     0  19.5 

0  43.8 

8.5761 

9.3113 

2.03 

3.46 

3  23    8.2 

4.J) 

1  59  2:112 

59  27.61 

11     6  13.7 

5  :i8.1 

8.5757 

9.3095 

2.07 

3.47 

4  23    6.1 

5.y 

2     0  17.31 

0  21.83 

11  10    6.7 

10  31.2 

8.5753 

9.3076 

2.11 

3.48 

6  23    2.1 

by 

2     1  11.44 

1  15.J)9 

11  14  58.5 

15  23.1 

8.5748 

9.3056 

2.15 

3.49 

6  22  59.1 

7.J) 

2     2    5.01 

2  10.08 

11  19  49.0 

20  13.6 

8.5743 

9.3036 

2.19 

3.50 

7  22  66.0 

8.9 

2    2  59.51 

3    4.11 

11  24  38ii 

25    2.9 

8.57:38 

9.:i016 

2.23 

3.51 

8  22  53.0 

9.9 

2    3  53.45 

3  58.08 

11  29  26.0 

29  50.8 

8.5733 

9.2996 

2.26 

3.52 

9  22  50.0 

10.9 

2    4  47.31 

4  51.97 

11  34  12.4 

34  37.3 

8.5727 

9ii975 

2.29 

3.53 

10  22  46.9 

11.9 

2    5  41.09 

5  45.77 

11  :i8  57.5 

:J9  22.4 

8.5721 

9ia954 

2.32 

3.54 

11  22  43.9 

12.9 

2    6  34.78 

6  39.49 

11  43  41.1 

44    61 

8.5714 

9.2932 

2.35 

3.54 

12  22  40.9 

i:i9 

2    7  28.38 

7  :i3.1 1 

11  48  23.3 

48  48.3 

8.5706 

9.2910 

2.38 

3.55 

13  22  37.8 

14.9 

2    8  21.89 

8  26.65 

11  53    4.0 

5;i  2J).i 

8.56.97 

9.2888 

2.40 

3.55 

14  22  34.8 

15.8 

2    9  15.29 

9  20.07 

11  57  43.2 

58    8.3 

8.5688 

9.2865 

2.42 

3.56 

15  22  31.7 

16.8 

S^  10     8.58 

10  13.39 

12    2  20.8 

2  45.9 

8.6679 

9.2841 

2.44 

3.57 

16  22  28.7 

17.8 

2  11     1.77 

11    6.60 

12    6  57.0 

7  22.2 

8.5670 

9.2816 

2.45 

3.57 

17  22  25.6 

18.8 

2  11  54.84 

11  59.70 

12  Jl  31.6 

11  56.8 

8.5660 

9.2791 

2.47 

3.58 

18  22  22.6 

19.8 

2  12  47.78 

12  52.66 

12  16    4.6 

16  29.8 

8.5649 

9.2765 

2.48 

3.58 

19  22  19.5 

20.8 

2  13  40.59 

13  45.49 

12  20  36.0 

21     1.2 

8.5638 

9.2738 

2.50 

3.59 

20  22  16.5 

21.8 

2  14  3;.28 

14  38.20 

12  25    5.7 

25  30.9 

8.5627 

9.2711 

2.51 

3.60 

21  22  13.4 

22.8 

2  15  25.84 

15  30.78 

12  29  33.7 

29  58.8 

8.5616 

9.2683 

2.52 

3.60 

22  22  10.4 

23.8 

2  16  18Ji6 

16  23.22 

12  34    0.1 

34  25.2 

8.5605 

9.2665 

2.54 

3.61 

23  22    7.3 

24.8 

2  17  10.54 

17  15.52 

12  38  24.7 

38  49.8 

8.5594 

9.2627 

2.55 

3.61 

24  22    4.3 

25.8 

2  18    2.67 

18    7.67 

12  42  47.7 

43  12.8 

8.5582 

9.2599 

2.56 

3.62 

25  22    lii 

26.8 

2  18  54.66 

18  59.67 

12  47    9.0 

47  34.0 

8.5570 

9.2571 

2.58 

3.63 

26  21  58i2 

27.8 

2  19  46.50 

19  51.53 

12  51  28.6 

51  53.6 

8.5657 

9.2542 

2.59 

3.63 

27  21  55.1 

28.8 

2  20  38.18 

20  43.22 

12  55  46.4 

56  11.4 

8.5543 

9.2513 

2.60 

3.64 

28  21  52.1 

29.8 

2  21  29.70 

21  34.76 

13    0    2.4 

0  27.4 

8.5529 

9.2483 

2.61 

3.64 

29  21  49.0 

30.8 

2  22  21.04 

22  26.11 

13    4  166 

4  41.5 

8.5515 

9.2452 

2.62 

3.65 

30  21  46.9 

31.8 

2  23  12.21 

23  17.29 

13    8  28.9 

8  53.8 

8.5500 

9.2421 

2.64 

3.66 

31  21  42.8 

June  1.8 

2  24    3.19 

24    8i^ 

13  12  39.3 

13    4.2 

8.5484 

9.2389 

2.65 

3.66 

1  21  39.7 

2.8 

2  24  53.99 

24  59.10 

13  16  47.9 

17  12.7 

8.5478 

9.2355 

2.66 

3.67 

2  21  36.6 

3.8 

2  25  44.61 

25  49.73 

13  20  54.7 

21  19.5 

8.5451 

9.2322 

2.67 

3.67 

3  21  33.6 

4.8 

2  26  35.03 

26  40.16 

13  24  59.6 

25  24.4 

8.5434 

9.2288 

2.68 

3.68 

4  21  30.4 

6.8 

2  27  25.25 

27  30.39 

13  29    2.6 

29  27.3 

8.5416 

9.2254 

2.69 

3.68 

5  21  27.3 

6.8 

2  28  15.26 

28  20.40 

13  33    3.6 

33  28.3 

8.5398 

9.2220 

2.70 

3.69 

6  21  24.2 

7.8 

2  29    5.Gb 

29  10.20 

13  37    2.7 

37  27.3 

8.5380 

9.2184 

2.71 

3.69 

7  21  21.1 

8.8 

2  29  54.64 

2i)  59.79 

13  40  59.8 

41  24.3 

8.5361 

9.2145 

2.72 

3.69 

8  21  18.0 

9.8 

2  30  43.99 

30  49.14 

13  44  54.8 

45  19.3 

8.5341 

9.2107 

2.73 

3.70 

9  21  14.9 

10.8 

2  31  33.10 

31  38.25 

13  48  47.8 

49  V2J2 

8.5320 

9.2067 

2.74 

3.70 

10  21  11.8 

iJ.8 

2  32  21.97 

32  27.12 

13  52  38.7 

53    3.0 

8.5298 

9.2029 

2.75 

3.70 

11  21     8.7 

12.8 

2  33  10.59 

33  15.75 

13  56  27.5 

56  51.8 

8.5275 

9.19f)l 

2.76 

3.71 

12  21    6.5 

13.8 

2  33  58.97 

34    4.12 

14    0  14.3 

0  38.5 

8.5251 

9.1953 

2.77 

3.71 

13  21    2.4 

14.8 

2  34  47.09 

34  52.23 

14    3  59.0 

4  23.0 

8.5227 

9.1913 

2.78 

3.71 

14  20  59.3 

15.8 

2  35  34.94 

35  40.09 

14    7  41.5 

8    5.4 

8.5203 

9.1870 

2.79 

3.72 

15  20  66.2 

16.8 

2  36  22.53 

36  27.67 

14  11  21.9 

11  45.7 

8.5179 

9.1826 

2.80 

3.72 

16  20  63.0 

17.8 

2  37    9.84 

37  14.98 

14  15    0.1 

15  23.7 

8.5154 

9.1783 

2.81 

3.72 

17  20  49.9 

18.8 

2  37  56.88 

38    2.02 

14  18  36.1 

18  59.7 

8.5128 

9.ir38 

2.82 

3.73 

18  20  46.8 

19.CJ 

2  38  43.64 

38  48.77 

14  22  10.0 

22  33.4 

8.5101 

9.1693 

2.83 

3.73 

19  20  43.6 

20.8 

2  39  30.11 

39  35.22 

14  25  41.7 

26    5.0 

8.5073 

9.1648 

2.84 

3.73 

20  20  40.4 

21.7 

2  40  16.26 

40  21.36 

14  2!^  11.2 

29  34.3 

8.5045 

9.1603 

2.85 

3.74 

21  20  37.3 

22.7 

2  41     2.10 

41    7.20 

14  32  38.4 

33    1.4 

8.5016 

9.1557 

2.86 

3.74 

22  20  34.1 

23.7 

2  41  47.64 

41  52.74 

14  36    3.4 

36  26.3 

8.4987 

9.1510 

2.87 

3.74 

23  20  30.9 

24.7 

2  42  32.88 

42  37.98 

14  39  26.2 

39  48.9 

8.4957 

9.1463 

2.88 

3.74 

24  20  27.7 

25.7 

2  43  17.80 

43  22.90 

14  42  46.7 

43    9.3 

8.4926 

9.1414 

2.89 

3.75 

26  20  24^ 

26.7 

2  44    2.40 

44    7.49 

14  46    5.0 

46  27.3 

8.4894 

9.1363 

2.90 

3.75 

26  20  21.3 

27.7 

2  44  46.66 

44  51.74 

14  49  20.9 

49  43.1 

8.4861 

9.1312 

2.91 

3.75 

27  20  18.1 

28.7 

2  45  30.59 

45  35.65 

14  52  34.5 

52  56.6 

8.4828 

9.1260 

2.92 

3.75 

28  20  14.9 

29.7 

2  46  14.19 

4619.22 

14  55  45.8 

56    7.7 

8.4793 

9.1208 

2.93 

3.76 

29  20  11.7 

30.7 

2  46  57.43 

47    2.44 

14  58  54.7 

59  16.5 

8.4758 

9.1153 

2.94 

3.76 

30  20    8.5 

317 

2  47  40.321  47  46.31 

4-15    2    1.3 

2  22^ 

+8.47*^2 

+9.1097 

2.95 

—3.76 

31  20    6.3 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Month. 

Apparent 
Right  AHcension. 

Apparent  Declination. 

Log  of  a. 

Logoff. 

Mean  Rolar 
Time  of  Me- 
ridian Transit. 

At 

Sidereal  Oh. 

At 

Trannlt. 

At 
Sidereal  Oh. 

At 
Transit 

InR.A. 

In  Doc. 

InR.A. 
—2.95 

In  Dec 

July  1.7 

h    m      8 
2  47  40.32 

in      B 
47  45.31 

+15     ii    l!3 

2  22.9 

+8.4722 

+9.1097 

—3.76 

d     h     m 
1  20    5.3 

^  2.7 

2  46  22.85 

48  27.82 

15    5    5.5 

5  2b.9 

8.4684 

9.1041 

2.96 

3.77 

2  20    2.1 

3.7 

2  49    5.01 

49    9.95 

15    8    7.3 

8  28.4 

8.4645 

9.0981 

2.96 

3.77 

3  19  58.9 

4.7 

2  49  46.79 

49  51.70 

15  11    6.6 

11  27.5 

8.4605 

9.0922 

2.97 

3.77 

4  19  55.7 

5.7 

2  50  28.18 

50  33.06 

15  14    3.5 

14  24.2 

8.4563 

9.0863 

2.98 

3.78 

5  19  52.4 

6.7 

2  51     9.17 

51  14.01 

15  16  58.0 

17  18.6 

8.4521 

9.0803 

2.99 

3.78 

6  19  49.1 

7.7 

2  51  49.75 

5154.56 

15  19  50.1 

20  10.4 

8.4478 

9.0740 

2.99 

3.78 

7  19  45.9 

8.7 

2  52  29.92 

52  34.71 

15  22  39.7 

22  59.8 

8.4434 

9.0679 

3.00 

3.79 

8  19  42.7 

9.7 

2  53    9.68 

53  14.43 

15  25  26.8 

25  46.6 

8.4387 

9.0612 

3.01 

3.79 

9  19  39.4 

10.7 

2  53  49.01 

53  53.72 

15  28  11.4 

28  31.0 

8.4339 

9.0546 

3.02 

3.79 

10  19  36.1 

11.7 

2  54  27.90 

54  32.58 

15  30  53.5 

31  12.9 

8.4290 

9.0478 

3.03 

3.79 

11  19  32.8 

12.7 

2  55    6.35 

55  10.99 

15  33  33.1 

33  52.2 

8.4239 

9.0411 

3.03 

3.80 

12  19  29.5 

13.7 

2  55  44.35 

55  48.96 

15  36  10.1 

36  29.0 

8.4187 

9.0339 

3.04 

3.80 

13  19  26.2 

14.7 

2  56  21.90 

56  26.47 

15  38  44.5 

39    3.1 

8.4135 

9.0266 

3.05 

3.80 

14  19  22.9 

15.7 

2  56  58.99 

57    3.52 

15  41  16.3 

41  34.8 

8.4081 

9.0194 

3.05 

3.80 

15  19  19.6 

16.7 

2  57  35.62 

57  40.10 

15  43  45.6 

44    3.8 

8.4026 

9.0119 

3.06 

3.81 

16  19  16.3 

177 

2  58  11.77 

58  16.21 

15  46  12.3 

46  30.2 

8.3968 

9.0042 

3.07 

3^1 

17  19  13.0 

18.7 

2  58  47.44 

58  51.83 

15  48  36.4 

48  54.0 

8.3910 

8.9960 

3.07 

3.81 

18  19    9.6 

19.7 

2  59  22.62 

59  26.96 

15  50  57.8 

51  15.1 

8.3849 

8.9880 

3.08 

3.81 

19  19    6.3 

20.7 

2  59  57.31 

0    1.60 

15  53  16.5 

53  33.7 

8.3787 

8.9799 

3.09 

3.82 

20  19    2.9 

21.7 

3    0  31.50 

0  35.74 

15  55  32.7 

55  49.6 

8.3723 

8.9716 

3.10 

3.82 

21  18  59.5 

22.7 

3    1     5.18 

1    9.38 

15  57  46.3 

58    2.9 

8.3657 

8.9632 

3.10 

3.82 

22  18  56.1 

23.7 

3     1  38.35 

1  42.50 

15  59  57.2 

60  13.5 

8.3589 

8.9543 

3.11 

3.82 

23  18  52.7 

24.7 

3    2  11.00 

2  15.09 

16    2    5.5 

2  21.4 

8.3519 

8.9451 

3.12 

3.82 

24  18  49.3 

25.7 

3    2  43.12 

2  47.16 

16    4  11.0 

4  26.7 

8.3447 

8.9357 

3.12 

3.83 

25  18  45.9 

26.7 

3    3  14.71 

3  18.69 

16    6  13.8 

6  29.2 

83372 

8.9261 

3.13 

3.83 

26  18  42.5 

27.7 

3    3  45.75 

3  49.67 

16    8  13.9 

8  29.0 

8  3296 

8.9163 

3.14 

3.83 

27  18  39.1 

28.6 

3    4  16.24 

4  20.10 

16  10  11.3 

10  26.1 

8.3216 

8.9061 

3.14 

3.83 

28  18  35:7 

29.6 

3    4  46.16 

4  49.96 

16  12    5.9 

12  20.4 

8.3135 

8.8958 

3.15 

3.83 

29  18  32.3 

30.6 

3    5  15.52 

5  19.26 

16  13  57.8 

14  120 

8.3052 

8.8853 

3.15 

3.84 

30  18  28.9 

31.6 

3    5  44.31 

5  47.98 

16  15  47.0 

16    0.9 

8.2964 

8.8746 

3.16 

3.84 

31  18  25.4 

Aug.  1.6 

3    6  12.51 

6  16.11 

16  17  33.4 

17  47.0 

8.2874 

8.8628 

3.16 

3.84 

1  18  22.0 

*  2.6 

3    6  40.12 

6  43.64 

16  19  16.0 

19  29.3 

8.2778 

8.8510 

3.17 

3.84 

2  18  18.5 

3.6 

3    7    7.12 

7  10.58 

16  20  57.7 

21  10.7 

8.2680 

8.8390 

3.17 

3.84 

3  18  15.0 

4.6 

3    7  33.50 

7  36.88 

16  22  35.7 

22  48.3 

8iJ579 

8.8261 

3.18 

3.85 

4  18  11.5 

5.6 

3    7  59.26 

8    2.57 

16  24  10.8 

24  23.1 

8.2474 

8.8133 

3.18 

3.85 

5  18    8.0 

6.6 

3    8  24.40 

8  27.64 

16  25  43.1 

25  55.0 

8.2366 

8.7997 

3.19 

3.85 

6  18    4.5 

7.6 

3    8  48.90 

8  42.06 

16  27  12.5 

27  24.1 

8.2252 

8.7861 

3.19 

3.85 

7  18    1.0 

8.6 

3    9  12.76 

915.84 

16  28  39.1 

28  50.3 

8.2133 

8.7715 

3.20 

3.85 

8  17  57.4 

9.6 

3    9  35.96 

9  38.96 

16  30    2.8 

30  13.7 

8.2009 

8.7565 

3.20 

3.85 

9  17  53.9 

10.6 

3    9  58.50 

10    1.42 

16  31  23.6 

31  34.1 

8.1882 

8.7409 

3.21 

3.86 

10  17  50.4 

11.6' 

3  10  20.38 

10  23.22 

16  32  41.5 

32  51.7 

8.1750 

8.7247 

3Sil 

3.86 

11  17  46.8 

12.6 

3  10  41.60 

10  44.35 

16  33  56.5 

34    6.3 

8.1614 

8.7079 

3.22 

3.86 

12  17  43  J2 

13.6 

3  11    2.14 

11    4.80 

16  35    8.6 

35  18.0 

8.1467 

8.6898 

3.22 

3.86 

13  17  39.6 

14.6 

3  11  21.99 

1124.56 

16  36  17.7 

36  26.7 

8.1316 

8.6715 

3i23 

3.86 

14  17  36.0 

15.6 

3  11  41.15 

11  43.63 

16  37  23.9 

37  32.5 

8.1160 

8.6525 

3i23 

3.86 

15  17  32.4 

16.6 

3  11  59.62 

12    2.02 

16  38  27.2 

38  35.4 

8.0998 

8.6326 

3.24 

3.86 

16  17  28.7 

17.6 

3  12  17.39 

12  19.70 

16  39  27.5 

39  35.3 

8.0826 

8.6117 

3.24 

3.86 

17  17  25.1 

18.6 

3  12  34.46 

12  36.68 

16  40  24.9 

40  32.3 

8.0646 

8.5890 

3.25 

3.86 

18  17  21.4 

19.6 

3  12  50.81 

12  52.94 

16  41  19.3 

41  26.3 

8.0455 

8.5659 

3.25 

3.87 

19  17  17.7 

20.6 

3  13    6.43 

13    8.46 

16  42  10.8 

42  17.4 

8.0251 

8.5406 

3.26 

3.87 

20  17  14.0 

21.6 

3  13  21.33 

13  23.26 

16  42  59.3 

43    5.5 

8.0039 

8.5137 

3.26 

3.87 

21  17  10.3 

22.6 

3  13  35.50 

13  37.33 

16  43  44.8 

43  50.7 

7.9815 

8.4851 

3.27 

3.87 

22  17    6.6 

23.6 

3  13  48.94 

13  50.67 

16  44  27.3 

44  32.8 

7.9578 

8.4559 

3.27 

3.87 

23  17    2i) 

24.6 

3  14     1.64 

14    3.28 

16  45    6.9 

45  12.0 

7.9325 

8.4225 

3.28 

3.87 

24  16  59.2 

25.6 

3  14  13.59 

14  15.13 

16  45  43.5 

45  48.2 

7.9049 

8.3869 

3i» 

3.87 

25  16  55.5 

26.6 

3  14  24.78 

14  26.23 

16  46  17.1 

46  21.4 

7.8754 

8.3467 

3.28 

3.87 

26  16  51.8 

27.6 

3  14  35.21 

14  36.56 

16  46  47.6 

46  51.5 

7.8437 

8.3040 

3iJ9 

,     3.87 

27  16  48.0 

28.6 

3  14  44.88 

14  46.13 

16  47  15.1 

47  18.6 

7.8091 

8.2549 

3.29 

3.88 

28  16  44.2 

29.6 

3  14  53.78 

14  54.93 

16  47  39.4 

47  42.5 

7.7710 

8.2014 

3.29 

^     3.88 

29  16  40.4 

30.6 

3  15     1.90 

15    2.95 

16  48    0.9 
+16  48  19.2 

48    36 

7.7292 

8.1383 

3.30 

3.88 

30  16  36.6 

316 

3  15    9.23 

15  10.17 

48  21.5 

+7.6830 

+8.r;669 

3.30 

—3  88 

31  16  32.8 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Aiiceasion. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 

'riniA  nf  Ma. 

Month. 

At 

Sidereal  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  Dec. 

InRA. 

In  Dec 

rldian  Transit. 

d 

h    m      H 

m      8 

O          1         II 

/      ti 

d     h     m 

Sept.  1.6 

3  15  15.78 

15  16.61 

+16  48  34.5 

48  36.4 

+7.6305 

+7.9783 

—3.30 

—3.88 

1  16  29.0 

2.5 

3  15  21.53 

15  22.25 

16  48  46.7 

48  48.2 

7.5700 

7.8669 

3.30 

3.88 

2  16  25.2 

3.5 

3  15  26.49 

15  27.10 

16  48  55.8 

48  56.9 

7.4996 

7.7167 

3.30 

3.88 

3  16  21.4 

4.5 

3  15  30.64 

15  31.14 

16  49    1.8 

49    2.5 

7.4145 

7.4851 

3.31 

3.88 

4  16  17.5 

5.5 

3  15  33.98 

15  34.37 

16  49    4.7 

49    4.9 

7.3085 

+6.9555 

3.31 

3.88 

5  16  13.6 

6.5 

3  15  36.52 

15  36.80 

16  49    4.6 

49    4.4 

7.1679 

—7.0720 

3.31 

3.88 

6  16    9.7 

7.5 

3  15  38i24 

15  38.41 

16  49    1.3 

49    0.7 

6.9589 

7.5228 

3.31 

3.88 

7  16    5.8 

8.5 

3  15  39.15 

15  39.21 

16  48  55.0 

48  54.0 

+6.5492 

7.7392 

3.31 

3.89 

8  16    1.9 

9.5 

3  15  39.26 

15  39.21 

16  48  45.5 

48  44.0 

—6.3187 

7.8830 

3.31 

3.89 

9  15  58.0 

10.5 

3  15  38.56 

15  38.40 

16  48  32.9 

48  31.0 

6.8869 

7.9908 

3.31 

3.89 

10  15  54.1 

11.5 

3  15  37.05 

15  36.78 

16  48  17.2 

48  14.9 

7.1249 

8.0771 

3.31 

3.89 

11  15  50.1 

12.5 

3  15  34.73 

15  34.35 

16  47  58.5 

47  55.8 

7.2762 

8.1491 

3.31 

3.89 

12  15  46.1 

13.5 

3  15  31.61 

15  31.12 

16  47  36.8 

47  33.7 

7.3881 

8.2090 

3.31 

3.89 

13  15  42.1 

14.5 

3  15  27.69 

15  27.09 

16  47  12.0 

47    8.4 

7.4781 

8.2616 

3.31 

3.89 

14  15  38.1 

15.5 

3  15  22.96 

15  22.25 

16  46  44.2 

46  40.2 

7.5517 

8.3085 

3.31 

3.89 

15  15  34.1 

16.5 

3  15  17.43 

15  16.62 

16  46  13.4 

46    9.0 

7.6147 

8.3521 

3.31 

3.89 

16  15  30.1 

17.5 

3  15  11.09 

15  10.17 

16  45  39.5 

45  34.7 

7.6696 

8.3906 

3.31 

3M9 

17  15  26.0 

18.5 

3  15    3.95 

15    2.J)2 

16  45    2.6 

44  57.4 

7.7184 

8.4259 

3.31 

3.89 

18  15  22.0 

19.5 

3  14  56.02 

14  54.88 

16  44  22.7 

44  17.1 

7.7622 

8.4576 

3.31 

3.89 

19  15  17.9 

20.5 

3  14  47.29 

14  46.04 

16  43  39.8 

43  33.8 

7.8021 

8.4880 

3.31 

3.89 

20  15  13.8 

21.5 

3  14  37.76 

14  36.41 

16  42  54.0 

42  47.6 

7.8381 

8.5165 

3.31 

3.89 

21  15    9.7 

22.5 

3  14  27.45 

14  25.99 

16  42    5.2 

41  58.4 

7.8714 

8.5432 

3.31 

3.89 

22  15    5.6 

23.5 

3  14  16.35 

14  14.79 

16  41  13.5 

41    6.3 

7.9015 

8.5675 

3.30 

3.88 

23  15    1.5 

24.5 

3  14    4.48 

14    2.82 

16  40  18.9 

40  11.3 

7.9297 

8.5906 

3.30 

3.88 

24  14  57.4 

25.5 

3  13  51.84 

13  50.08 

16  39  21.3 

39  13.3 

7.9561 

8.6132 

3.29 

3.88 

25  14  53.3 

26.5 

3  13  38.43 

13  36.57 

16  38  20.9 

38  12.5 

7.9812 

8.6333 

3.29 

3.87 

26  14  49.2 

27.5 

3  13  24.26 

13  22.30 

16  37  17.6 

37    8.8 

8.0048 

8.6532 

3.28 

3.87 

27  14  45.0 

28.5 

3  13    9.32 

13    7.26 

16  36  11.4 

36    2.2 

8.0269 

8.6722 

3.28 

3.86 

28  14  40.8 

2J).5 

3  12  53.63 

12  51.47 

16  35    2.3 

34  52.8 

8.0473 

8.6904 

3.27 

3.86 

29  14  36.6 

30.5 

3  12  37.20 

12  34.94 

16  33  50.4 

33  40.5 

8.0669 

8.7073 

3.26 

3.85 

30  14  32.4 

Oct.   1.5 

3  12  20.03 

12  17.68 

16  32  35.7 

32  25.5 

8.0853 

8.7230 

3.26 

3.85 

1  14  28.2 

2.5 

3  12    2.14 

11  59.70 

16  31  18.3 

31    7.7 

8.1029 

8.7381 

3.25 

3.84 

2  14  24.0 

3.5 

3  11  43.54 

11  41.01 

16  29  58.1 

29  47.2 

8.1193 

8.7528 

3.24 

3.83 

3  14  19.7 

4.5 

3  11  24.25 

11  21.63 

16  28  35.2 

28  24.0 

8.1350 

8.7669 

3.23 

3.82 

4  14  15.5 

5.5 

3  U    4iK) 

11    1.56 

16  27    9.7 

26  58.2 

8.1499 

8.7801 

3.22 

3.81 

5  14  11.2 

6.5 

3  10  43.59 

10  40.81 

16  25  41.6 

25  29.8 

8.1640 

8.7929 

3.21 

3.80 

6  14    6.9 

7.5 

3  10  22.26 

10  19.40 

16  24  10.9 

23  58.8 

8.1773 

8.8049 

3.20 

3.79 

7  14    2.6 

8.5 

3  10    0.29 

9  57.35 

16  22  37.8 

22  25.4 

8.1899 

8.8161 

3.19 

3.78 

8  13  58.3 

9.4 

3    9  37.68 

9  34.66 

16  21    2.3 

20  49.6 

8.2018 

8.8270 

3.18 

3.77 

9  13  54.0 

10.4 

3    9  14.46 

9  11.37 

16  19  24.4 

19  11.4 

8.2134 

8.8377 

3.17 

3.76 

10  13  49.7 

11.4 

3    8  50.63 

8  47.47 

16  17  44.1 

17  30.9 

8.2241 

8.8476 

3.16 

3.75 

11  13  45.4 

12.4 

3    8  26i22 

8  22.99 

16  16    1.5 

15  48.0 

8.2341 

8.8573 

3.15 

3.74 

12  13  41.1 

13.4 

3    8    1.25 

7  57.95 

16  14  16.7 

14    3.0 

8.2439 

8.i^5 

3.13 

3.73 

13  13  36.7 

14.4 

3    7  35.73 

7  32.37 

16  12  29.7 

12  15.7 

8.2530 

8.8750 

3.12 

3.72 

14  13  32.3 

15.4 

3    7    9.68 

7    6.26 

16  10  40.6 

10  26.4 

8.2618 

8.8830 

3.11 

3.71 

15  13  27.9 

16.4 

3    6  43.12 

6  39.64 

16    8  40.6 

8  35.1 

8.2700 

8.8903 

3.09 

3.69 

16  13  23.6 

17.4 

3    6  16.06 

6  12.52 

16    6  56.7 

6  42.0 

8.2780 

8.8977 

3.08 

3.68 

17  13  19J2 

18.4 

3    5  48.52 

5  44.93 

16    5    1.9 

4  47.0 

8.2852 

8.9049 

3.06 

3.66 

18  13  14.8 

19.4 

3    5  20.53 

5  16.89 

16    3    5.3 

2  56.2 

8.2923 

8.9121 

3.04 

3.64 

19  13  10.4 

20.4 

3    4  52.09 

4  48.40 

16    1    6.9 

0  51.6 

8.2989 

8.9186 

3.02 

3.62 

20  13    6.0 

21.4 

3    4  23.23 

4  19.50 

15  59    6.9 

58  51.4 

8.3050 

8.9247 

3.00 

3.60 

21  13    1.6 

22.4 

3    3  53.97 

3  50.20 

15  57    5.2 

56  49.5 

8.3106 

8.9301 

2.97 

3.58 

22  12  57.2 

23.4 

3    3  24.34 

3  20.53 

15  55    2.0 

54  46.2 

8.3162 

8.9350 

2.94 

3.56 

23  12  52.8 

24.4 

3    2  54.34 

2  50.50 

15  52  57.4 

52  41.4 

8.3213 

8.9399 

2.92 

3.54 

24  12  48.4 

25.4 

3    2  24.00 

2  20.13 

15  50  51.4 

50  35.3 

8.3259 

8.9444 

2.89 

3.51 

25  12  43.9 

26.4 

3    1  53.35 

1  49.45 

15  48  44.0 

48  27.8 

8.3303 

8.9488 

2.86 

3.48 

26  12  39.5 

27.4 

3    1  22.40 

1  18.48 

15  46  35.5 

46  19.2 

8.3344 

8.9529 

2,82 

3.44 

27  12  35.0 

28.4 

3    0  51.18 

0  47.24 

15  44  25.9 

44    9.5 

8.3378 

8.9565 

2.78 

3.40 

28  12  30.6 

29.4 

3    0  19.72 

0  15.76 

15  42  15.4   41  58.9 

8.3410 

8.9595 

2.73 

3.35 

29  12  26.2 

30.4 

2  59  48.04 

59  44.07 

15  40    3.9   39  47.3 

8.3439 

8.9622 

2.68 

3.30 

30  12  21.7 

3]  .4 

2  59  16.16 

59  12.18 

15  37  51.6  37  35.0 

8.3465 

8.9645 

2.62 

3.25 

31  12  17.2 

324 

2  58  44.10 

58  40.11 

4-15  35  38.7   35  22.1 

—8.3486 

—8.9668 

—2.56 

—3.16  32  12  12.7  | 

368 


JUPITER,  1869. 


FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Appnrent 
Right  Aucengion. 

Apparent  Declination. 

Log  of  a. 

Log  of  6. 

Mean  Solar 
Tim»  of  M»- 

Month, 
d 

At 

Sidereal  Oh. 

At 

Trangit. 

At 
Sidereal  Ch. 

At 

Transit. 

InRA. 

In  Dec. 

InR.A. 

In  Dec 

M.  lUlC  vl  JilC' 

ridlon  Tranidt. 

h    m      8 

m      R 

+1^  35  387 

/      // 

d 

h     m     1 

Nov.  1.4 

2  58  44.10 

58  40.11 

35  22.1 

—8.3486 

—8.9668 

—2.56 

—3.16 

1 

12  12.7 

2.4 

2  58  11.90 

58    7.90 

15  33  25.1 

33    85 

8.3504 

8.9687 

2.46 

3.08 

2  12    8j2;| 

3.4 

2  57  39.58 

57  35.58 

15  31  10.9 

30  54.3 

8.3517 

8.9703 

2.33 

2.98 

3 

12    3.7 

4.4 

2  57    7.17 

57    3.18 

15  28  56.3 

28  39.7 

8.3528 

8.9713 

2.16 

—2.86 

4 

11  59  J^ 

5.4 

2  56  34.70 

56  30.72 

15  26  41.5 

26  25.0 

8.3536 

8.9716 

—1.86 

• 

5 

11  54.7 

6.4 

2  56    2.18 

55  58.21 

15  24  26.6 

24  10.2 

8.3540 

8.9719 

- 

6 

11  50.2 

7.4 

2  55  29.64 

55  25.68 

15  22  11.6 

21  55.2 

8.;^540 

8.9719 

7 

11  45.7 

8.4 

2  54  57.11   54  53.16 

15  19  56.6 

19  40.3 

8.^38 

8.9716 

4-1.86 

8 

11  41.3 

9.4 

2  54  24.61 

54  20.68 

15  17  41.8 

17  25.5 

8.3532 

8.9710 

2.16 

4-2.^ 

9 

11  36.9 

10.4 

2  53  52.18 

53  48.27 

15  15  27.3 

15  11.1 

8.3522 

8.9697 

2.33 

2.98 

10 

11  32.4 

11.4 

2  53  19.83 

53  15.95 

15  13  13.3 

12  57.2 

8.:J509 

8.9681 

2.46 

3.08 

11 

11  28.0 

12.4 

2  52  47.60 

52  43.75 

15  10  59.8 

10  43.8 

8.3492 

8.9661 

2.56 

3.16 

12 

11  23.5 

13.4 

2  52  15.50 

52  11.68 

15    8  46.9 

8  31.0 

8.3470 

8.9638 

2.63 

3.24 

13 

11   19.1 

14.4 

2  51  43.57 

51  39.78 

15    6  34.7 

6  18.9 

8.3446 

8.9612 

2.68 

3.31 

14 

11  14.6 

15.3 

2  51  11.83 

51    8.07 

15    4  23.4 

4    7.7 

8.3419 

8.9586 

2.72 

3.36 

15 

11  10.1 

16.3 

2  50  40.30 

50  36.58 

15    2  13.0 

1  57.5 

8.3389 

8.9555 

2,76 

3.41 

16 

11     5.6 

17.3 

2  50    8.99 

50    5.31 

14  60    3.7 

59  48.4 

8.3356 

8.9522 

2.80 

3.45 

17 

11     1.2 

18.3 

2  49  37.93 

49  34.29 

14  57  55.5 

57  40.4 

8.332Q 

8.9482 

2.83 

3.49 

18 

10  56.7 

19.3 

2  49    7.15 

49    3.55 

14  55  48.6 

55  33.7 

8.3279 

8.9434 

2.86 

3.53 

19 

10  52.3 

20.3 

2  48  36.67 

48  33.12 

14  53  43.1 

5?  28.4 

8.3233 

8.9382 

2.89 

3.56 

20 

10  47.8 

21.3 

2  48    6.52 

48    3.02 

14  51  39.0 

51  24.5 

8.3186 

8.93J^ 

2.92 

3.59 

21 

10  43.3 

22.3 

2  47  36.71 

47  33.26 

14  49  36.5 

49  22.3 

8.3135 

8.9272 

2.95 

3.62 

22  10  38.9 1| 

23.3 

2  47    7.26 

47    3.86 

14  47  35.6 

47  21.6 

8.3080 

8.9211 

2.1W 

3.65 

23 

10  34.5 

24.3 

2  46  38.19 

46  34.84 

14  45  36.5 

45  22.8 

8.3021 

8.914G 

3.00 

3.67 

24 

10  30.1 

25.3 

2  46    9.53 

46    6.24 

14  43  39.3 

43  25.9 

8.2957 

8.9076 

3.02 

3.69 

25 

10  25.7 

26.3 

2  45  41.30 

45  38.07 

14  41  44.1 

41  31.0 

8.2891 

8.89J>6 

3.04 

3.71 

26  10  21.3 

27.3 

2  45  13.51 

45  10.34 

14  39  50.9 

39  38.1 

8.2820 

8.8912 

3.06 

3.73 

27  10  16.9 

28.3 

2  44  46.18 

44  43.07 

14  37  59.9 

37  47.4 

8.2744 

8.8823 

3.08 

3.75 

28  10  12.6 

29.3 

2  44  19.34 

44  16.29 

14  36  11.2 

35  59.0 

8.2663 

8.8731 

3.10 

3.77 

29 

10    8.2 

30.3 

2  43  53.01 

43  50.03 

14  34  24.8 

34  12.9 

8.2577 

8.8632 

3.12 

3.79 

30 

10    3.8 

Dec.  1.3 

2  43  27.21 

43  24.30 

14  32  40.9 

32  29.3 

8.2488 

8.8527 

3.13 

3.81 

1 

9  59.4 

2.3 

2  43     1.95 

42  59.11 

14  30  59.5 

30  48.2 

8.2394 

8.8420 

3.15 

3.83 

2 

9  55.1 

3.3 

2  42  37.25 

42  34.48 

14  29  20.8 

29    9.8 

8.2294 

8.8306 

3.16 

3.84 

3 

9  50.7 

4.3 

2  42  13.13 

42  10.44 

14  27  44.8 

27  34.2 

8.2186 

8.8184 

3.17 

3.85 

4 

9  46.4 

5.3 

2  41  49.62 

41  47.01 

14  26  11.6 

26    1.3 

8.2071 

8.8054 

3.18 

3.86 

5 

9  42.1 

6.3 

2  41  26.73 

4124.20 

14  24  41.3 

24  31.4 

8.1953 

8.7915 

3.19 

3.87 

6 

9  37.8 

7.3 

2  41     4.46 

41    2.01 

14  23  14.1 

23    4.5 

8.1830 

8.7761 

3.20 

3.88 

7 

9  33.5 

8.3 

2  40  42.84 

40  40.47 

14  21  49.8 

21  40.6 

8.1700 

8.7596 

3.21 

3.8<> 

8 

9  29.2 

9.3 

2  40  21.89 

40  19.60 

14  20  28.6 

20  19.7 

8.1559 

8.7425 

3.22 

3.90 

9 

9  24i) 

10.3 

2  40    1.61 

39  59.41 

14  19  10.7 

19    2.2 

8.1416 

8.7241 

3.22 

3.90 

10 

9  20.6 

11.3 

2  39  42.01 

39  39.89 

14  17  56.0 

17  47.9 

8.1260 

8.7049 

3.23 

3.91 

11 

9  16.3 

12.3 

2  39  23.11 

39  21.07 

14  16  44.6 

16  36.9 

8.1100 

8.6848 

3.24 

3.92 

12 

9  12.1 

13.3 

2  39    4.91 

39    2.95 

14  15  36.6 

15  29.3 

8.0930 

8.6631 

3.24 

3,J)2 

13 

9    7.9 

14.3 

2  38  47.42 

38  45.55 

14  14  32.0 

14  25.1 

8.0753 

8.6396 

3.25 

3.93 

14 

9    3.7 

15.3 

2  38  30.66 

38  28.87 

14  13  30.9 

13  24.4 

8.0564 

8.6147 

3.25 

3.93 

15 

8  59.5 

16.3 

2  38  14.63 

38  12.92 

14  12  33.3 

12  27.2 

8.0364 

8.5882 

3.26 

3.94 

16 

8  55.3 

17.3 

2  37  59.34 

37  57.71 

14  11  39.2 

11  33.5 

8.0154 

8.5601 

3.26 

3.94 

17 

8  51.1 

18.3 

2  37  43.79 

37  42.25 

14  10  48.6 

10  43.3 

7.9929 

8.5291 

3.2() 

3.94 

18 

8  46.9 

19.3 

2  37  31.00 

37  29.54 

14  10     1.7 

9  56.8 

7.9690 

8.4958 

3.27 

3.95 

19 

8  42.7 

20.3 

2  37  17.97 

37  16.59 

14    9  18.4 

9  13.9 

7.94:m 

8.4586 

3.27 

3.95 

20 

8  38.5 

21.2 

2  37    5.71 

37    4.41 

14    8  38.8 

8  34.7 

7.9161 

8.4179 

3.27 

3.95 

21 

8  34.4 

22.2 

2  36  54.22 

36  53.01 

14    8    2.8 

7  59.1 

7.8864 

8.3731 

3.27 

3.95 

22 

8  30.3 

23.2 

2  36  43.52 

36  42.39 

14    7  30.5 

7  27.2 

7.8548 

8.32:M) 

3.27 

3.96 

23 

8  26i> 

24.2 

2  36  33.60 

36  32.55 

14    7    2.1 

6  59.2 

7.8202 

8.2648 

3.27 

3.96 

24 

8  22.1 

25.2 

2  36  24.47 

36  23.51 

14    6  37.5 

6  35.0 

7.7831 

8.1976 

3.27 

3.%' 

25 

8  18,0 

26.2 

2  36  16.13  36  15.26 

14    6  16.7 

6  14.6 

7.7414 

8.1181 

3.27 

3.96 

26 

8  14.0 

27.2 

2  36    8.59  :36    7.80 

14     5  59.7 

5  58.0 

7.6953 

8.0206 

3.27 

3.96 

27 

8    9.9 

28.2 

2  36     1.86  36    1.16 

14    5  46.5 

5  45.2 

7.6430 

7.8908 

3.27 

3.97 

28 

8    5.8 

29  2 

2  :55  55.94   35  55.3:} 

14     5  37.2 

5  36.3 

7.58:i5 

7.7108 

3.27 

3.97 

29 

8     1.8 

30.2 

2  35  50.82'  35  50.30 

14    5  31.7 

5  31.3 

7.5146 

—7.3857 

3.27 

3.97 

30 

7  57.8 1 

31.2 

2  35  46.52|  35  46.09 

14    5  30.1 

5  30.1 

7.4315 

4-6.4437 

3.27 

3.97 

31 

7  53.8 

32.2 

2  35  43.041  35  42.70 

4-14    5  32.4 

5  32.9 

—7.3287 

4-7.4751 

4-3.27 

4-3.97 

:« 

7  49.8 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Logoff. 

Mean  Solar 
Time  of  Me- 
ridian Transit 

Month. 

At 

Sidereal  Oh. 

At 
TraudU 

At 

Sidereal  Oh. 

At 

TrauBit. 

InlLA. 

In  Dec 

InlLA. 

In  Dec. 

d 

h   m      8 

m      H 

—20  40     i'.2 

/      II 

d     h     m 

Jan.   0J2 

16  42  24i27 

42  43.47 

40  37.4 

+8.2821) 

►    — «.547 

2.71 

+3.22 

\    0  21  57.5 

1.2 

16  42  51 .82 

43  10.93 

20  40  52.6 

41  27.3 

8.2807 

8.541 

2.72 

3.22'     1  21  54.0  1 

2J2 

16  43  19.22 

43  38.23 

20  41  42.3 

42  16.5 

8.278*^ 

8.534 

2.72 

3.231     2  21  50.6  1 

3.2 

16  43  46.46 

44    5.37 

20  42  31.2 

43    4.9 

8.2756 

8.528 

2.7:j 

3.2:3 

3  21  47.1 

4J^ 

16  44  13.54 

44  32.34 

20  43  19.4 

43  52.6 

8.2729 

8.521 

2.73 

3i^ 

4  21  43.6 

5.2 

16  44  40.45 

44  59.13 

20  44    6.8 

44  39.5 

8.2701 

8.514 

2.74 

3.23 

5  21  40.1 

6.2 

16  45    7.18 

45  25.74 

20  44  53.5 

45  25.7 

8.2672 

8.508 

2.74 

3.23 

6  21  36.6 

7.2 

16  45  33.73 

45  52.17 

20  45  39.5 

46  11.2 

8.2642 

8.501 

2.75 

3.24     7  21  33.1  1 

8.2 

16  46    0.10 

46  18.42 

20  46  24.8 

46  56.0 

8.2613 

8.494 

2.75 

3.24     8  21  29.6  1 

9.2 

16  46  26.29 

46  44.48 

20  47    9.4 

47  40.1 

8.2582 

8.487 

2.76 

3.24 

9  21  26.1 

IQJ2 

16  46  52.29 

47  10.35 

20  47  53.3 

48  23.5 

8.2549 

e.480 

2.76 

3.24   10  21  22.6 

11.2 

16  47  18.09 

47  :%.U2 

20  48  36.4 

49    6.2 

8.2516 

8.473 

2.77 

3.24    11  21  19.1 

12.2 

16  47  43.69 

48    1.48 

20  49  18.8 

49  48.1 

8.2481 

8.465 

2.77 

3.25   12  21  15.6 

13iJ 

16  48    9.08 

48  26.72 

20  50    0.4 

50  29i2 

8.2444 

8.457 

2.78 

3.25   13  21  12.1 

14.2 

16  48  34.25 

48  51.74 

20  50  41.3 

51     9.6 

8.2406 

8.449 

2.78 

3.251  14  21     8.6 

15.2 

16  48  59.20 

49  16.54 

20  51  21.5 

51  49.2 

8.2367 

8.441 

2.79 

3.25 

15  21    5.1 

16.2 

16  49  23.92 

49  41.12 

20  52    0.9 

52  28.1 

8.2328 

8.433 

2.79 

3.25 

16  21     1.5 

17.2 

16  49  48.42 

50    5.47 

20  52  39.6 

53    6.3 

8.2288 

8.425 

2.80 

3.25 

17  20  58.0 

18.2 

16  50  12.69 

50  29.58 

20  53  17.5 

53  43.8 

8.2246 

8.416 

2.80 

3.25 

18  20  54.5 

19.2 

16  50  36.72 

50  53.44 

20  53  54.7 

54  20.5 

8.2201 

8.408 

2.81 

3.25 

19  20  50.9 

20i> 

16  51    0.50 

51  17.05 

20  54  31.2 

54  56.4 

8.2156 

8.399 

2.81 

3.25 

20  20  47.4 

21.2 

16  51  24.03 

51  40.40 

20  55    6.9 

55  31.6 

8.2109 

8.390 

2.82 

3.25 

21  20  43.9 

2^J2 

16  51  47.30 

52    3.50 

20  55  41.9 

56    6.1 

8.2061 

8.381 

2.82 

3.24 

22  20  40.3 

23.2 

16  52  10.32 

52  26.34 

20  56  16.1 

56  39.8 

8.2013 

8.371 

2.83 

3.24 

23  20  36.8 

2iM 

16  52  33.08 

52  48.92 

20  56  49.6 

57  12.7 

8.1963 

8.361 

2.83 

3.24 

24  20  33.2 

25i2 

16  52  55.58 

53  11.24 

20  57  22.3 

57  44.9 

8.1912 

8.351 

2.84 

3.24 

25  20  29.7 

26.1 

16  53  17.81 

53  33.29 

20  57  54.3 

58  16.4 

8.1859 

8.341 

2.84 

3.24 

26  20  26.1 

27.1 

16  53  39.77 

53  55.06 

20  58  25.5 

58  47.1 

8.1805 

8.331 

2.85 

3.23 

27  20  22.5 

28.1 

16  54    1.45 

54  16.55 

20  58  56.0 

59  17.1 

8.1749 

8.321 

2.8«; 

3.23 

28  20  19.0 

29.1 

16  54  22.85 

54  37.75 

20  59  25.8 

59  46.4 

8.1691 

8.311 

2.86 

3.23 

29  20  15.4 

30.1 

16  54  43.96 

54  58.66 

20  59  54.9 

60  15.0 

8.1631 

8.300 

2.86 

3.23 

30  20  11.8 

31.1 

16  55    4.78 

55  19.28 

21     0  23.3 

0  42.9 

8.1571 

8.290 

2.87 

3.23 

31  20    8.2 

Feb.  1.1 

16  55  25.31 

55  39.60 

21     0  51.0 

1  10.1 

8.1508 

8.279 

2.87 

3.23 

1  20    4.6 

2.1 

16  55  45.54 

55  59.62 

21     1  18.0 

1  36.6 

8.1443 

8.267 

2.88 

3.23 

2  20    1.0 

3.1 

16  56    5.46 

5619.34 

21     1  44.3 

2    2.4 

8.1377 

8.2r>6 

2.88 

3.23 

3  19  57.4 

4.1 

16  56  25.08 

56  38.76 

21     2    9.9 

2  27.5 

8.1310 

8.243 

2.89 

3.23 

4  19  53.8 

5.1 

16  56  44.40 

56  57.86 

21     2  34.7 

2  51.8 

8.1241 

8.230 

2.89 

3.23 

5  19  50.2 

6.1 

16  57    3.41 

57  16.64 

21     2  58.8 

3  15.4 

8.1168 

8.217 

2.90 

3.22 

6  19  46.5 

7.1 

16  57  22.09 

57  35.09 

21     3152.2 

3  38.3 

8.10!»0 

8.204 

2.90 

3.22 

7  19  42.9 

8.1 

16  57  40.43 

57  53.20 

21     3  44.9 

4    0.5 

8.1011 

8.190 

2.91 

3.22 

8  19  39.3 

9.1 

16  57  58.44 

58  10.97 

21     4    6.8 

4  21.9 

8.0930 

8.175 

2.91 

3.22 

9  10  35.6 

10.1 

16  58  16.11 

58  28.40 

21     4  28.0 

4  42.6 

8.0847 

8.161 

2.92 

3.22 

10  19  32.0 

11.1 

16  58  33.44 

58  45.49 

21     4  48.5 

5    2.7 

8.0760 

8.147 

2.92 

3.21 

11  19  28.4 

12.1 

16  58  50.42 

59    2.24 

21     5    8.4 

5  22.1 

8.0672 

8.133 

2.93 

3.21 

12  19  24.7 

13.1 

16  59    7.06 

59  18.65 

21     5  27.6 

5  40.8 

8.0583 

8.117 

2.93 

3.21 

13  19  21.0 

14.1 

16  59  23.36 

59  34.70 

21     5  46.1 

5  58.7 

8.0491 

8.099 

2.94 

3.21 

14  19  17.4 

15.1 

16  59  39.31 

59  50.39 

21     6    3.8 

6  15.9 

8.0395 

8.081 

2.94 

3.21 

15  19  13.7 

16.1 

16  59  54.90 

60    5.72 

21     6  20.8 

6  32.4 

8.0293 

8.063 

2.95 

3.20 

16  19  10.0 

17.1 

17    0  10.12 

0  20.68 

21     6  37.1 

6  48.3 

8.0187 

8.044 

2.95 

3.20 

17  19    6.4 

18.1 

17    0  24.97 

0  35.27 

21    6  52.7 

7    3.5 

8.0079 

8.026 

2.95 

3.2J 

18  19    2.7 

19.1 

17    0  39.45 

0  49.49 

21     7    7.7 

7  18.1 

7.9i)68 

8.008 

2.96 

3.20 

19  18  59.0 

20.1 

17    0  53.56 

1    3.34 

21     7  22.1 

7  32.0 

7.9854 

7.989 

2.96 

3.20 

20  18  55.3 

21.1 

17    1    7.30 

1  16.81 

21     7  35.8 

7  45.2 

7.97:i6 

7.967 

2.96 

3.19 

21  18  51.6 

22.J 

17    120.66 

1  29.91 

21     7  48.8 

7  57.8 

7.9612 

7.945 

2.96 

3.19 

22  18  47.8 

33.1 

17  . 1  33.64 

1  42.63 

21     8    1.2 

8    9.7 

7.9487 

7.923 

2.96 

3.19 

23  18  44.1 

24.1 

17    146.25 

154.97 

21     8  12.9 

8  20.9 

7.9358 

7.899 

2.97 

3.19 

24  18  40.4 

25.1 

17    158.48 

2   6.92 

21     8  24.0 

8  31.4 

7.9221 

7.873 

2.97 

3.18 

25  18  36.7 

26.1 

17    2  10.32 

2  18.48 

21     8  34.4 

8  41.3 

7.9078 

7.846 

2.97 

3.18   26  18  32.9 

27.1 

17    2  21.77 

2  29.65 

21     8  44.2 

8  50.6 

7.8!^28 

7.817 

2.97 

3.I81  27  18  29.2 

28.1 

17    2  32.82 

2  40.43 

21     8  53.3 

8  59.3 

7.8773 

7.786 

2.98 

3.18|  28  18  25.4 , 

29.1 

17    2  43.48 

2  50.82 

21     9     1.8 

9    7.4 

7.8614 

7.755 

2.98 

3.17 

29  18  21.7 

30.1 

17    2  53.75 

3    0.80 

—21     9    9.7 

\    9  14.9 

4-7.8447 

—7.722 

—2.98 

+3.17 

30  18  17.9 

47 
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SATURN,  1869. 


FOR  WASHINGTON  SfflEREAL  NOON  AND  MERIDIAN  TRANSIT. 


Day  of 

Month. 


Mar. 


d 

1.1 
2.1 
3.1 
4.0 
5.0 

6.0 
7.0 
8.0 
9.0 
10.0 

11.0 
12.0 
13.0 
14.0 
15.0 

16.0 
17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 
25.0 

26.0 
27.0 
28.0 
29.0 
30.0 

31.0 

Apr.  1.0 

2.0 

3.0 

4.0 

5.0 
6.0 
7.0 
8.0 
9.0 

9.9 
10.9 
11.9 
12.9 
13.9 

14.9 
15.9 
16.9 

17.9 
18.9 

19.9 
20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 

29.9 
30.9 


Appwent 
Right  AHceDKion. 


At 
Sidereal  Oh. 


h 
7 
7 
7 

7 
7 

7 
7 

7 
7 

7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 

7 
7 
7 
7 

7 
7 

7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 

7 

7 
7 
7 
7 

7 

7 
7 
7 

7 
7 

7 
7 
7 
7 

7 


m      8 
2  43.48 

2  53  75 

3  3.62 
3  13.08 
3  22.13 

3  30.78 
3  39.02 
3  46.84 

3  54.24 

4  1.23 

4  7.80 
4  13.94 
4  19.66 
4  24.96 
4  29.83 

4  34.28 
4  38.30 
4  41.89 
4  45.06 
4  47.80 

4  50.12 
4  52.01 
4  53.48 
4  54.53 
4  55.15 

4  55.35 
4  55.13 
4  54.48 
4  53.41 
4  51.92 

4  50.01 
4  47.69 
4  44.95 
4  41.79 
4  38.21 

4  34.22 

4  29.81 
4  24.9f) 
4  19.77 
4  14.14 

4  8.11 
4  1.68 
3  54.85 
3  47.63 
3  40.02 

3  32.02 
3  23.65 
3  14.91 
3  5.80 
2  56.33 

2  46.49 
2  36.2<) 
2  25.74 
2  14.85 
2    3.62 

1  52.06 
1  40.17 
127.96 
1  15.4.i 

1    2.58 


7    0  49.43 

7  o:^.98 


At 
Transit 


m 
2 
3 
3 
3 
3 


50  82 
0.80 
10.38 
19.55 
28.32 


3  36.68 
3  44.62 
3  52.14 

3  59.25 

4  5.94 


4 
4 
4 
4 

4 

4 
4 
4 


12.21 
18.05 
23.47 
28.46 
33.03 

37.18 

40.90 
44.19 
4  47.06 
4  49.50 

4  51.51 
4  53.10 
4  54.27 
4  55.01 
4  55.33 

4  55.23 
4  54.71 
4  53.76 
4  52.39 
4  50.61 

4  48.41 
4  45.79 
4  42.75 
4  39.29 
4  35.41 

4  31.12 
4  26.42 
4  21.32 
4  15.81 
4    9.90 

4  3.58 
3  56.86 
3  49.75 
3  42.25 
3  34.37 

3  26.11 
3  17.48 
3  8.48 
2  59.11 
2  49.37 

2  39.27 
2  28.83 
218.04 
2  6.91 
1  55.45 

143.66 
131.54 
1  19.10 
1  6.35 
0  53.29 

0  39.93 
0  26.27 


Apparent  Declination. 


At 

Sidereal  Oh. 


-21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

2] 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
-21 


9 
9 
9 


1.8 
9.7 
17.0 
9  23.7 
9  29.7 

9  35.0 

9  39.7 

9  43.9 

9  47.5 

9  50.5 

9  52.8 

9  54.6 

9  55.8 

9  56.4 

9  56.4 

9  55.9 

9  54.8 

9  53.1 

9  50.8 

9  47.9 

9  44.5 
9  40.6 
9  36.2 
9  31.2 
9  25.7 


9 
9 
9 

8 
8 

8 

8 
8 
8 
8 

7 
7 
7 
7 
7 

6 
6 
6 
6 
5 

5 
5 
5 
4 
4 

4 
3 
3 
3 
2 

2 
2 
1 
1 
1 

0  48.5 
0  26.5 


19.6 
13.0 
5.9 
58.3 
50.2 

41.6 
32.4 
22.7 
12.6 

2.0 

50.9 
39.3 
27.2 
14.7 
1.7 

48.2 
34.2 
19.7 
4.8 
49.5 

33.7 
17.5 
0.9 
43.8 
26.3 

8.4 
50.1 
31.4 
12.3 
52.9 

33.1 
12.9 
52.3 
31.4 
10.1 


At 
Transit 


9 
9 
9 
9 
9 


II 
7.4 

14.9 

21.7 

27.9 

33.4 


9  38.3 
9  42.7 
9  46.5 
9  49.6 
9  52.1 


9 
9 
9 
9 
9 


54.1 
55.5 
56.3 
56.5 
56.1 


9  55.1 

9  53.6 

9  51.5 

9  48.8 

9  45.6 


9 
9 
9 
9 
9 

9 
9 
9 

8 
8 

8 
8 
8 
8 
7 

7 
7 
7 
7 
6 

6 
6 
6 
5 
5 

5 
5 
4 
4 
4 

3 
3 
3 
2 
2 

2 
1 
1 
1 
0 

0 
0 


41.8 
37.5 
32.6 
27.2 
21.3 

14.9 

8.0 

0.6 

52.7 

44.2 

35.1 
25.5 
15.5 
5.0 
54.0 

42.6 
30.7 
18.3 
5.4 
52.0 

38.2 
23.9 
9.1 
53.9 
38.3 

22.3 

5.8 
48.9 
31.5 
13.7 

55.5 
36.9 
17.9 
58.6 
38.9 

18.8 
58.3 
37.5 
16.4 
54.9 

33.0 
10.7 


Log  of  a. 


InR.A. 


4-7.8614 

7.8447 
7.8268 
7.8080 
7.7886 

7.7682 
7.7464 
7.7230 
7.6987 
7.6729 

7.6448 
7.6147 
7.5828 
7.5479 
7.5100 

7.4685 
7.4220 
7.3706 
7.3122 

7.2448 

7.1649 
7.0669 
6.9420 
6.7633 
+6.4544 

—4.8417 

6.4801 
6.7761 
6.9488 
7.0721 

7.1669 
7.2448 
7.3115 
7.3693 
7.4197 

7.4649 
7.5058 
7.5423 
7.5760 
7.6073 

7.6361 
7.6632 
7.6883 
7.7117 
7.7340 

7.7547 

7.7739 
7.7922 
7.8097 
7.8264 

7.8425 
7.8576 

7.8718 
7.8a54 
7.8984 

7.9108 
7.9226 
7.9340 
7.9451 
7.9556 

7  9655 
—7.97521 


In  Dec 


—7.755 
7.722 
7.687 
7.644 
7.594 

7.542 
7.490 
7.433 
7.360 
7.265 

7.153 

7.018 

6.796 

—6.318 

+6.240 

6.745 
6.988 
7.143 
7.257 
7.340 

7.404 
7.460 
7.514 
7.562 

7.605 

7.644 
7.677 
7.708 
7.736 
7.763 

7.791 
7.817 
7.837 
7.857 

7.877 

7.897 
7.915 
7.932 
7.947 
7.964 

7.980 
7.995 
8.009 
8.021 
8.033 

8.046 
8.057 
8.068 
8.080 
8.090 

8.099 
8.109 
8.118 
8.126 
8.134 

8.1431 

8.151 

8.159 

8166 

8.173 

8.180 

+8  188 


Logoff. 


InR.A. 


-2.98 
2.98 
2.98 
2.98 
2.99 

2.99 
2.99 
3.00 
3.00 
3.00 

3.00 
3.00 
3.01 
3.01 
3.01 

3.01 
3.01 
3.02 
3.02 
3.02 

3.02 
3.02 
3.02 
3.02 
3.02 

3.01 
3.01 
3.01 
3.01 
3.01 

3.01 
3.01 
3.00 
3.00 
3.00 

3.00 
2.99 
2.99 
2.99 
2.98 

2.98 
2.98 
2.97 
2.97 
2.97 

2.96 
2.96 
2.95 
2.95 
2.94 

2.93 
2.93 
2.92 
2.91 

2.90 

2.89 
2.89 
2.88 
2.87 
2.86 

2.85] 
-2.84' 


In  Dec 


Mean  Solar 
Time  of  Me- 
ridian Tranait 


+3.17 
3.17 
3.17 
3.16 
3.16 

3.16 
3.16 
3.15 
3.15 
3.15 

3.15 
3.14 
3.14 
3.14 
3.14 

3.13 
3.13 
3.13 
3.13 
3.12 

3.12 
3.12 
3.11 
3.11 
3.11 

3.10 
3.10 
3.10 
3.09 
3.09 

3.09 
3.08 
3.08 
3.08 
3.07 

3.07 
3.06 
3.05 
3.04 
3.03 

3.02 
3.01 
3.00 
2.99 
2.98 

2.98 
2.97 
2.96 
2.95 
2.95 

2.94 
2.93 
2.92 
2.91 
2.91 

2.90 
2.89 

2.88 
2.87 
2.87 

2.86 

+285 


5 

6 

7 


d  h  m 

1  18  21.7 

2  18  17.9 

3  18  14.1 

4  18  10.3 
18  6.5 

18  2.7 

17  58.9 

8  17  55.1 

9  17  51.3 

10  17  47.5 

11  17  43.7 

12  17  39.9 

13  17  36.0 

14  17  32J2 

15  17  28.3 

16  17  24.4 

17  17  20£ 

18  17  16.7 

19  17  VHA 

20  17  8i) 

21  17  5.0 

22  17  1.1 

23  16  57.2 

24  16  53.3 

25  16  49.4  i 

26  16  45.4 

27  16  41J> 

28  16  37.5 

29  16  33.6 

30  16  29.6 

31  16  25.7 

1  16  21.7 

2  16  17.7 

3  16  13.7 

4  16  9.7 

5  16  5.7 

6  16  1.7 

7  15  57.7 

8  15  53.7 
.  9  15  49.6 

10  15  45.6 

11  15  41.6 

12  15  37.5 

13  15  33.5 

14  15  29.4 

15  15  25.3 

16  15  21.3 

17  15  17.2 

18  15  13.1 

19  15  9.0 


20  15 

21  15 

22  14 

23  14 

24  14 

25  14 

26  14 

27  14 

28  14 

29  14 


4.9 

0.8 

56.7 

52.6 

48.4 

44.3 
40.2 
36.0 
31.9 

27.7 


30  14  23.6 

31  14  19.4 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

1 

Apptirent 
Righu  Ascexuion. 

Apparent  Decliuntion. 

Log  of  a. 

Log  otb. 

1 

Mean  Solar 
Time  of  Me- 

Month. 

At 

Sidereal  Oh. 

At 

Traaiiit. 

At 

Sidereal  Ch. 

At 

Transit 

Tn  R.A. 

In  Dec. 

InKA. 

In  Doe. 

A  4 AAA^^    ^^A     4*a^^ 

ridlan  Transit 

d 
May  1.9 

h    m      A 
17    0  22.23 

m      8 
0  12.32 

O          /          tl 

—20  60    4.1 

59  48.1 

—7.9843 

+8.195 

—2.83 

+2.85 

d     h     m 
2  14  15.3 

2.9 

16  60    8J30 

59  58.09 

20  59  41.4 

59  25.2 

7.9930 

8.201 

2.82 

2.84 

3  14  11.1 

3.9 

16  59  53.89 

59  43.59 

20  59  18.4 

59    2.0 

8.0014 

8.206 

2.81 

2.83 

4  14    6.9 

4.9 

16  59  39.31 

59  28.82 

20  58  55.1 

58  38.5 

8.00J)4 

8.211 

2.80 

2.82 

5  14    2.7 

5.9 

16  59  24.46 

59  13.79 

20  58  31.6 

58  14.7 

8.0173 

8.216 

2.79 

2.81 

6  13  58.6 

6.9 

16  59    9.34 

58  58.50 

20  58    7.8 

57  50.6 

8.0248 

8.222 

2.78 

2.80 

7  13  54.4 

79 

16  58  53.97 

58  42.96 

20  57  43.6 

57  26.2 

8.0318 

8.228 

2.77 

2.79 

8  13  50.2 

8.9 

16  58  38.:«S 

58  27.18 

20  57  19.1 

57     1.5 

8.0385 

8.233 

2.76 

2.78 

9  13  46.0 

9.9 

16  58  22.50 

58  11.17 

20  56  54.3 

56  36.6 

8.0447 

8.2:58 

2.74 

2.77 

10  13  41.8 

10.9 

16  58   6.43 

57  54.94 

20  56  29.3 

56  11.5 

8.0506 

8iMl 

2.72 

2.76 

11  13  37.6 

11.9 

16  57  50.14 

57  38.50 

20  56    4.1 

55  46.2 

8.0563 

8.245 

2.70 

2.75 

12  13  33.4 

12.9 

16  57  33.64 

57  21  .a^ 

20  55  38.7 

55  20.6 

8.0619 

8.248 

2.69 

2.74 

13  13  29.2 

13.9 

16  57  16.93 

57    5.01 

20  .55  13.1 

54  54.8 

8.0671 

8.252 

2.67 

2.72 

14  13  25.0 

14  9 

16  57    0.03 

56  47.9J) 

20  54  47.2 

54  28.8 

8.0718 

8.256 

2.65 

2.70 

15  13  20.8 

15.8 

16  56  42.95 

56  30.79 

20  54  21.1 

54    2.6 

8.0763 

8.260 

2.63 

+2.68 

16  13  16.6 

168 

16  56  25.70 

56  13.42 

20  53  54.8 

53  36.2 

8.0806 

8.263 

2.61 

17  13  12.3 

17.8 

16  56    8.28 

55  55.89 

20  53  28.3 

53    9.6 

8.0847 

8.266 

2.58 

18  13    8.1 

18.8 

16  55  50.70 

55  38.21 

20  53    1.6 

52  42.8 

8.0885 

8.269 

2.55 

19  13    3.9 

1 

19  8 

16  55  32.97 

55  20.38 

20  52  34.8 

52  15.9 

8.0921 

8.271 

2.52 

20  12  59.6 1 

30.8 

16  55  15.10 

55    242 

20  52    7.9 

51  48.9 

8.0955 

8.272 

2.49 

21  12  55.4  \ 

21.8 

16  54  57.09 

54  44.33 

20  51  40.9 

51  21.8 

8.0986 

8.274 

2.46 

22  12  51.2 

22.8 

16  54  38.96 

54  26.13 

20  51  13.8 

50  54.6 

8.1014 

8.276 

2.43 

23  12  46  9 

1         23.8 

16  54  20.72 

54    7.83 

20  50  46.5 

50  27.3 

8.1037 

8.278 

2.40 

• 

24  12  42.7 

24.8 

16  54    2.39 

53  49.44 

20  50  19.1 

49  59.9 

8.1059 

8.279 

2.37 

25  12  38.5 

25.8 

16  53  43.97 

53  30.96 

20  49  51.7 

49  32.4 

8.1080 

8.280 

2.33 

26  12  34.2 

26.8 

16  53  25.46 

53  12.39 

20  49  24.2 

49    4.8 

8.1100 

8.282 

2.29 

27  12  30.0 

27.8 

16  53    6.87 

52  53.7r> 

20  48  56.6 

48  37.2 

8.1117 

8.283 

2.23 

28  12  25.7 

28.8 

16  52  48.21 

52  35.05 

20  48  29.0 

48    9.6 

8.1132 

8.283 

2.16 

29  12  21.5 

29.8 

16  52  29.49 

52  16.30 

20  48     1.4 

47  42.0 

8.1145 

8.283 

2.08 

30  12  17.3 

30.8 

16  52  10.72 

51  57.50 

20  47  33.8 

47  14.4 

8.1157 

8.283 

1.98 

31  12  13.0 

31.8 

16  5151.90 

51  38.67 

20  47    6.2 

46  46.8 

8.1166 

8.283 

1.86 

32  12    8.8 

June  18 

16  51  33.05 

51  19.82 

20  46  38.6 

46  19.2 

8.1171 

8.2a3 

—1.68 

2  12    4.5 

2.8 

16  51  14.19 

51    0.95 

20  46  11.0 

45  51.6 

8.1173 

8.283 

3  12    0.3 

3.8 

16  50  55.32 

50  42.07 

20  45  43.4 

45  24.1 

8.1175 

8.282 

4  11  56.0 

4^ 

16  50  36.44 

50  23.20 

20  45  15.9 

44  56.7 

8.1175 

8.280 

5  11  51.8 

5.8 

16  50  17.57 

50    4.35 

20  44  48.5 

44  29.4 

8.1172 

8.279 

+1.68 

6  11  47.5 

6.8 

16  49  58.72 

49  45.52 

20  44  21.2 

44    2.2 

8.1166 

8.277 

1.86 

7  11  43.3 

7.8 

16  49  39.90 

49  26.72 

20  43  54.0 

43  35.1 

8.1 159 

8.275 

1.98 

8  11  39.1 

8.8 

16  49  21.11 

49    7.96 

20  43  26.9 

43    8.1 

8.1151 

8.273 

2.08 

9  11  34.8 

9^ 

16  49    2.36 

48  49.26 

20  43    0.0 

42  41.3 

8.1139 

8.270 

2.16 

—2.68 

10  11  30.6 

10.8 

16  48  43.67 

48  30.62 

20  42  33.3 

42  14.6 

8.1124 

8.367 

2.23 

2.71 

11  11  26.3 

1L8 

16  48  25.0r 

48  12.06 

20  42    6.7 

41  48.1 

8.1 107 

8.265 

2.29 

2.74 

12  11  22.1 

12.8 

16  48    6.51 

47  53.58 

20  41  40.3 

41  21.8 

8.1087 

8.262 

2.34 

2.77 

13  11  17.9 

13.8 

16  47  48.06 

47  35.20 

20  41  14.1 

40  55.8 

8.1066 

8.258 

2.38 

2.80 

14  11  13.6 

14.8 

16  47  29.70 

47  16.92 

20  40  48.1 

40  30.1 

8.1043 

8.254 

2.42 

2.83 

15  11     9.4 

15.8 

16  47  11.44 

46  58.75 

20  40  22.4 

40    4.7 

8.1017 

8.249 

2.46 

2.86 

16  11    5.2 

16.8 

16  46  53.311 

46  40.69 

20  39  57.0 

39  39.5 

8.0988 

8.244 

2.49 

2.89 

17  11     0.9 

17.8 

16  46  35.^28 

46  22.76 

20  39  31.9 

39  14.6 

8.0958 

8.239 

2.52 

.2.92 

18  10  56.7 

1H.8 

16  46  17.39 

46    4.97 

20  39    7.1 

38  50.0 

8.0925 

8.233 

2.55 

2.94 

19  10  52.5 

19.8 

16  45  59.64 

45  47.33 

20  38  42.6 

38  25.7 

8.0890 

8.228 

2.57 

2.96 

20  10  48.2 

20.8 

16  45  42.04 

45  29.84 

20  38  18.4 

38    1.8 

8.0852 

8.222 

2.59 

2.98 

21  10  44.0 

21.7 

16  45  24.60 

45  12.51 

20  37  54.6 

37  38.2 

8.0812 

8.215 

2.61 

3.00 

22  10  39.8 

22.7 

16  45    7.32 

44  55.35 

20  37  31.2 

37  15.0 

8.0770 

8.208 

2.63 

3.02 

23  10  35.6 

23.7 

16  44  50.21 

44  38.37 

20  37    8.1 

36  52.2 

8.0726 

8.201 

2.65 

3.04 

24  10  31.4 

24.7 

16  44  33.28 

44  21.58 

20  36  45.4 

36  29.8 

8.0679 

8.194 

2.67 

3.05 

25  10  27.1 

25.7 

16  44  16.54 

44    4.98 

20  36  23.1 

36    7.8 

8.0628 

8.186 

2.68 

3.06 

26  10  22.9 

26.7 

16  44    0.00 

43  48.58 

20  36    1.2 

35  46.2 

8.0575 

8.178 

2.70 

3.07 

27  10  18.7 

27.7 

16  43  43.66 

43  32.39 

20  35  39.7 

35  25.1 

8.0521 

8.169 

2.72 

3.08 

28  10  14.5 

28.7 

16  43  27.53 

43  16.42 

20  35  18.7 

35    4.4 

8.0463 

8.159 

2.74 

3.09 

29  10  10.3 

29.7 

16  43  11.62 

43    0.67 

20  34  58.2 

34  44.2 

8.0403 

8.148 

2.75 

3.10 

30  10    6.1 

30.7 

16  42  55.93 

42  45.14 

20  34  38.2 

34  24.5 

8.0341 

8.137 

2.76 

3.11   31  10     1.9 

31.7 

16  42  40.47 

42  29.85 

20  34  18.7 

34    5.3 

i   —8.0273 

4-8.126 

+2.77 

— 3.12i  32    9  57.8 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Appaient 
Right  Ascension. 

Apparent  Declination. 

tiog  of  a. 

Logoff. 

Mean  Solar 
I'ime  of  Me- 

Montb. 

At 

Sidereal  Oh. 

At 
TrauHit. 

At 

Sidereal  Oh. 

At 
Transit. 

InR.A. 
—8.0273 

Tn  Dec. 

InRA. 

In  Dec 

ridlon  Trandt 

1 

July  1.7 

h    m      » 
16  42  40.47 

m      H 
42  29.85 

—20  34  18'.7 

34     ^!3 

+8.126 

+2.77 

—3.12 

d 
2 

h     m 
9  57.8 

2.7 

16  42  25.26 

42  14.81 

20  33  59.7 

33  46.7 

8.0202 

8.115 

2.78 

3.13 

3 

9  53.6 

3.7 

•  16  42  10.30 

42    0.03 

20  33  41.2 

33  28.6 

8.0129 

8.102 

2.79 

3.14     4 

9  49.4 

4.7 

16  41  55.59 

41  45.51 

20  33  23.3 

33  11.1 

8.0054 

8.088 

2.80 

3.15 

5 

9  45iJ 

5.7 

16  41  41.14 

41  31.25 

20  33    5.9 

32  54.1 

7.9974 

8.074 

2.81 

3.16 

6 

9  41.1 

6.7 

16  41  26.96 

41  17.27 

20  32  49.1 

32  37.7 

7.9890 

8.060 

2.82 

3.17 

7 

9  36.9 

7.7 

16  41  13.06 

41    3.57 

20  32  32.8 

32  21.8 

7.9801 

8.046 

2.83 

3.18 

8 

9  32.7 

8.7 

16  40  59  45 

40  50.16 

20  32  17.1 

32    6.6 

7.9708 

8.028 

2.84 

3.19 

9 

9  28.6; 

9.7 

16  40  46.13 

40  37.05 

20  32    2.1 

31  52.1 

7.9612 

8.008 

2.85 

3.19i  10 

9  24.4 

10.7 

16  40  33.11 

40  24.24 

20  31  47.8 

31  38.2 

7.9512 

7.988 

2.86 

3.2J   11 

9  20.3 

11.7 

16  40  20.39 

40  11.73 

20  31  34.1 

31  25.0 

7.9410 

7.967 

2.87 

3.21   12 

9  16.2 

12.7 

16  40    7.97 

39  59.54 

20  31  21.1 

31  12.4 

7.9301 

7.946 

2.88 

3.22   13 

9   12.0; 

13.7 

16  39  55.87 

39  47.67 

20  31     8.7 

31     0.4 

7.9185 

7.924 

2.89 

3.23|  14 

9    7.9 

14,7 

16  39  44.10 

39  36.12 

20  30  56.9 

30  49.1 

7.9063 

7.900 

2.89 

3.23;  15 

9    3.8. 

15.7 

16  39  32.66 

39  24.90 

20  30  45.8 

30  38.6 

7.8939 

7.871 

2.90 

3.24 

16 

8  59.6 

16.7 

16  39  21.54 

39  14.01 

20  30  35.5 

30  28.8 

7.8812 

7.840 

2.91 

3.24 

17 

8  55.5 

17.7 

16  39  10.75 

39    3.46 

20  30  25.9 

30  19.7 

7.8678 

7.808 

2.92 

3.25 

18 

8  51.4 

18.7 

16  39    0.30 

38  53.26 

20  30  17.0 

30  11.3 

7.8534 

7.771 

2.92 

3iJ5 

19 

8  47.3 

19.7 

16  38  50.20 

38  43.40 

20  30    8.9 

30    3.7 

7.8384 

7.731 

2.93 

3.26 

20 

8  43.2 

20.7 

16  38  40.45 

38  33.89 

20  30     1.5 

29  56.8 

7.8228 

7.687 

2.93 

3.26 

21 

8  39.1 

21.7 

16  38  31.05 

38  24.73 

20  29  54.9 

29  50.7 

7.8066 

7.638 

2.94 

3.27 

22 

8  35.1 

22.7 

16  38  22.00 

38  15.93 

20  29  49.0 

29  45.3 

7.7896 

7.582 

2.94 

3.271  23 

8  31.0 

23.7 

16  38  13.31 

38    7.50 

20  29  43.9 

29  40.7 

7.7713 

7.518 

2.94 

3i^  24 

8  263  \ 

24.7 

16  38    4.99 

37  59.43 

20  29  39.5 

29  36.9 

7.7523 

7.444 

2.95 

3.28 

25 

8  22j3: 

25.7 

16  37  57.03 

37  51.73 

20  29  35.9 

29  3:^.9 

7.7323 

7.347 

2.95 

3ii9 

26 

8  18.8 

26.7 

16  37  49.44 

37  44.40 

20  29  33.1 

29  31.7 

7.7109 

7.222 

2.95 

3iK) 

27 

8  14.7 

27.6 

16  37  42.23 

37  37.45 

20  29  31.1 

29  30.3 

7.6883 

7.046 

2.96 

3.29 

28 

8  10.7 

28.6 

16  37  35.39 

37  30.87 

20  29  29.9 

29  29.6 

7.6645 

6.745 

2.96 

3.30 

29 

8    6.6 

29.6 

16  37  28.93 

37  24.67 

20  29  29.5 

29  29.6 

7.6393 

+5.541 

2.96 

3.30 

30 

8    2.6 

30.6 

16  37  22.84 

37  18.85 

20  29  29.8 

29  30.4 

7.6121 

—6.687 

2.97 

3.30   31 

7  58.6: 

31.6 

16  37  17.14 

37  13.42 

20  29  30.9 

29  32.1 

7.5824 

7.032 

2.97 

3.31   ^ 

7  54.5 

Aug.  1.6 

16  37  11.83 

37  8.:to 

20  29  32.9 

29  34.7 

7.5505 

7.222 

2.97 

3.31 

2 

7  50.5 

2.6 

16  37    6.91 

37    3.74 

20  29  35.7 

29  38.1 

7.5156 

7.354 

2.98 

3.31 

3 

7  46.5 

3.6 

16  37    2.39 

36  59.49 

20  29  39.4 

29  42.4 

7.4776 

7.454 

2.98 

3.31 

4 

7  42.5 

4.6 

16  36  58.26 

36  55.63 

20  29  43.9 

29  47.5 

7.4366 

7.536 

2.98 

3.31 

5 

7  38.5 

5.6 

16  36  54.52 

36  52.17 

20  29  49.3 

29  53.4 

7.3906 

7.605 

2.99 

3.32 

6 

7  34.5 

6.6 

16  36  51.18 

36  49.11 

20  29  55.5 

30    0.1 

7.3379 

7.661 

2.99 

3.32 

7 

7  30.6 

7.6 

16  36  48.25 

36  46.46 

20  30    2.5 

30    7.7 

7.2770 

7.711 

2.99 

3.*32 

8 

7  26.6 

8.6 

16  36  45.73 

36  44.22 

20  30  10.3 

30  16.1 

7.2062 

7.755 

2.99 

3.32 

9 

7  22.6 

9.6 

16  36  43.62 

36  42.39 

20  30  18.9 

30  25.3 

7.1227 

7.798 

3.00 

3.32;  10 

7  18.6 

10.6 

16  36  41.91 

36  40.97 

20  30  28.4 

30  35.3 

7.0192 

7.837 

3.00 

3.32   11 

7  14.7 

11.6 

16  36  40.61 

36  39.95 

20  30  38.7 

30  46.2 

6.8811 

7  873 

3.00 

3.32   12 

7  10.7 

12.6 

16  36  39.72 

36  39.34 

20  30  49.9 

30  58.0 

6.6773 

7.9C6 

3.00 

3.32   13 

7    6.8 

13.6 

16  36  39.24 

36  39.14 

20  31     1.9 

31  10.7 

—6.2810 

7.937 

3.00 

3.32,  14 

7    2.9 

14.6 

16  36  39.17 

36  39.35 

20  31  14.8 

31  24.2 

+5.9556 

7.965 

3.00 

3.31 

15 

6  58.9- 

15.6 

16  36  39.50 

36  39.97 

20  31  28.5 

31  38.5 

6.5700 

7.991 

3.00 

3.31 

16 

6  55.0 

16.6 

16  36  40.24 

36  41.00 

20  31  43.0 

31  53.6 

6.8171 

8.016 

3.00 

3.31 

17 

6  51.1 

17.6    16  36  41.39 

36  42.43 

20  31  58.4 

32    9.5 

6.9736 

8.040 

3.00 

3.31.  18 

6  47  j2 

18.6    16:^6  42.95 

36  44.27 

20  32  14.6 

32  26.2 

7.0884 

8.062 

3.00 

3.31    19 

6  43.3 1 

19.6    16  36  44.92 

:)6  46.52 

20  32  31.6 

32  43.8 

7.1791 

8.082 

3.00 

3.30   20 

6  39.4 

1 

20.6    16  36  47.30 

36  49.18 

20  32  49.4 

33    2.2 

7.2533 

8.102 

3.00 

3.30i  21 

6  35.5: 

21.6 

16  m  50.08 

36  52.25 

20  33    8.0 

33  21.4 

7.3166 

8.120 

3.00 

3.30 

22 

6  31.6 

22.6 

16  :i6  53.27 

36  55.72 

20  33  27.4 

33  41.4 

7.3725 

8.138 

3.00 

3.30 

23 

6  27.7 

23.6 

16  36  56.87 

36  59.60 

20  33  47.6 

34    2.2 

7.4214 

8.156 

3.00 

3.29;  24 

6  23.9 

24.6 

16  37    0.87 

37    3.88 

20  34    8.7 

34  23.7 

7.4654 

8.173 

3.00 

3.29|  25 

6  20.0 

25.6 

16  37    5.28 

37    8.57 

20  34  30.5 

34  46.0 

7.5053 

8.188 

3.00 

3.28  26 

6  16.2 ! 

26.6 

16  37  10.09 

37  13.66 

20  34  53.1 

35    9.1 

7.5419 

8.202 

2.99 

3.28   27 

6  12.3; 

27.6 

16  37  15.31 

37  19.16 

20  35  16.4 

:i5  32.9 

7.5756 

8.215 

2.99 

3.27.  28 

6    8.51 

28.6'   16  37  20.93 

37  25.06 

20  35  40.4 

35  57.5 

7.6066 

8.229 

2.99 

357   29 

6    4.7 

29.6    16  37  26.95 

37  31.36 

20  36    5.2 

36  22.9 

7.6354 

8.243 

2.99 

3.26   30 

6    0.8 

30.6    16  37  33.37 

37  38.06 

20  36  30.8 

36  49.0 

7.6628 

8.256 

,     2.99 

3.26  31 

5  57.0 

31.6    16  37  40.20 

37  45.17 

—20  36  57.1 

37  15.8 

+7.6886 

—8.268 

+2.98 

—3.25   32 

5  53.2 
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FOR  WASHINGTON  SmEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declfaiation. 

Log  of  a. 

Logoff. 

Mean  Solar 

Timo  nf  Ma. 

Month. 

At 
Sidereal  Oh. 

At 

TranHlt. 

At 
Sidereal  Oh. 

At 
Traniit 

InR.A. 

In  Doc. 

Tn  R.A. 

In  Deo. 

ridlan  Transit 

d 

h   m      a 

m      a 

o       I       n 

37  4d!4 

d 

h     m 

Sept.  1.6 

16  37  47.43 

37  52.67 

—20  37  24.2 

+7.7123 

—8.280 

+2.98 

—3.25 

2 

5  49.4 

2.5 

16  37  55.05 

38    0.57 

20  37  52.0 

38  11.8 

7.7348 

8.292 

2.98 

3.24 

3 

5  45.6 

3.5 

16  38    3.07 

38    8.87 

20  38  20.6 

38  40.9 

7.7565 

8.303 

2.98 

3.23 

4 

5  41.8 

4.5 

16  38  11.49 

38  17.57 

20  38  49.9 

39  10.7 

7.7771 

8.314 

2.98 

3.23 

5 

5  38.0 

5.5 

16  38  20.31 

38  26.66 

20  39  19.9 

39  41.1 

7.7966 

8.324 

2.97 

3.22 

6 

5  34.2 

6.5 

16  38  29.52 

38  36.14 

20  39  50.6 

40  12.2 

7.8150 

8.333 

2.97 

3.21 

7 

5  30.5 

7.5 

16  38  39.12 

38  46.00 

20  40  21.9 

40  44.0 

7.8324 

8.342 

2.97 

3.20 

8 

5  26.7 

8.5 

16  38  49.10 

38  56.25 

20  40  53.9 

41  16.5 

7.8492 

8.352 

2.97 

3.19 

9 

5  22.9 

9.5 

16  38  59.47 

39    6.89 

20  41  26.6 

41  49.6 

7.8655 

8.360 

2.96 

3.18 

10 

5  19.2 

10.5 

16  39  10.23 

39  17.92 

20  41  59.9 

42  23.3 

7.8612 

8.368 

2.96 

3.17 

11 

5  15.4 

11.5 

16  39  21.38 

39  29.34 

20  42  33.8 

42  57.7 

7.8963 

8.376 

2.96 

3.16 

12 

5  11.7 

12.5 

16  39  32.91 

39  41.14 

20  43    8.4 

43  32.8 

7.9106 

8.385 

2.96 

3.15 

13 

5    7.9 

13.5 

16  39  44.82 

39  53.31 

20  43  43.7 

44    8.5 

7.9242 

8.393 

2.95 

3.14 

14 

5    4.2 

14.5 

16  39  57.10 

40    5.84 

20  44  19.6 

44  44.7 

7.9372 

8.400 

2.95 

3.13 

15 

5    0.5 

15.5 

16  40    9.74 

40  18.74 

20  44  56.0 

45  21.5 

7.9497 

8.406 

2.95 

3.12 

16 

4  56.8 

16.5 

16  40  22.75 

40  32.00 

20  45  32.9 

45  58.8 

7.9619 

8.412 

2.94 

3.11 

17 

4  53.1 

17.5 

16  40  36.12 

40  45.62 

20  46  10.4 

46  36.7 

7.9736 

8.419 

2.94 

3.10 

18 

4  49.3 

18.5 

16  40  49.85 

40  59.60 

20  46  48.4 

47  15.1 

7.9850 

8.425 

2.94 

3.09 

19 

4  45.6 

19.5 

16  41    3.94 

41  13.94 

20  47  27.0 

47  54.1 

7.9961 

8.431 

2.93 

3.08 

20 

4  42.0 

20.5 

16  41  18.39 

4128.64 

20  48    6.1 

48  33.6 

8.0067 

8.437 

2.93 

3.07 

21 

4  38.3 

21.5 

16  41  33.19 

41  43.6^ 

20  48  45.8 

49  13.7 

8.0170 

8.443 

2.92 

3.06 

22 

4  34.6 

22.5 

16  41  48.34 

41  59.09 

20  49  26.0 

49  54.2 

8.0270 

8.448 

2.92 

3.05 

23 

4  30.9 

23.5 

16  42    3.84 

42  14.a3 

20  50    6.6 

50  35.1 

8.0367 

8.452 

2.91 

3.04 

24 

4  27.2 

24.5 

16  42  19.68 

42  30.91 

20  50  47.6 

51  16.5 

8.0460 

8.457 

2.91 

3.02 

25 

4  23.6 

25.5 

16  42  35.86 

42  47.33 

20  51  29.1 

51  58.3 

8.0552 

8.462 

2.90 

3.01 

26 

4  19.9 

26.5 

16  42  52.38 

43    4.08 

20  52  11.1 

52  40.6 

8.0640 

8.467 

2.90 

2.99 

27 

4  16.3 

27.5 

16  43    9.23 

43  21.17 

20  52  53.5 

53  23.4 

8.0726 

8.472 

2.90 

2.98 

28 

4  12.6 

28.5 

16  43  26.42 

43  38.59 

20  53  36.4 

54    6.6 

8.0811 

8.476 

2.89 

2.97 

29 

4    9.0 

29.5 

16  43  43.94 

43  56.34 

20  54  19.7 

54  50.1 

8.0892 

8.460 

2.89 

2.95 

30 

4    5.3 

30.5 

16  44    1.79 

44  14.42 

30  55    3.3 

55  34.0 

8.0972 

QASA 

2.89 

2.94 

31 

4    1.7 

Oct.   1.5 

16  44  19.96 

44  32.82 

20  55  47.3 

56  18.2 

8.1048 

8.487 

2.88 

2.93 

2 

3  58.1 

2.5 

16  44  38.45 

44  51.54 

20  56  31.7 

57    2.8 

8.1123 

8.490 

2.8S 

2.91 

3 

3  54.5 

3.5 

16  44  57.26 

45  10.58 

20  57  16.4 

57  47.8 

8.1197 

8.493 

2.88i 

2.90 

4 

3  50.8 

4.5 

16  45  16.39 

45  29.93 

20  58     1.4 

58  33.1 

8.1269 

8.497 

2.87 

2.88 

5 

3  47.2 

5.5 

16  45  35.83 

45  49.58 

20  58  46.8 

59  18.7 

8.1337 

8.500 

2.87 

2.87 

6 

3  43.6 

6.5 

16  45  55.57 

46    9.54 

20  59  32.5 

60    4.6 

8.1403 

8.503 

2.87 

2.86 

7 

3  40.0 

7.5 

16  46  15.61 

46  29.80 

21    0  18.5 

0  50.8 

8.1468 

8.506 

2.86 

2.84 

8 

3  36.4 

8.5 

16  46  35.95 

46  50.36 

21     1    4.8 

1  37.3 

8.1532 

8.509 

2.86 

2.82 

9 

3  32.8 

9.4 

16  46  56.59 

47  11.21 

21     1  51.4 

2  24.1 

8.1595 

8.511 

2.85 

2.80 

10 

3  29.3 

10.4 

16  47  17.53 

47  32.35 

21    2  38.2 

3  11.1 

8.1655 

8.513 

2.84 

2.79 

11 

3  25.7 

11.4 

16  47  38.75 

47  53.77 

21     3  25.2 

3  58.2 

8.1711 

8.515 

2.83 

2.77 

12 

3  22.1 

12.4 

16  48    0.24 

48  15.46 

21    4  12.4 

4  45.5 

8.1767 

8.516 

2.82 

2.75 

13 

3  18.5 

13.4 

16  48  22.01 

48  37.43 

21     4  59.7 

5  33.0 

8.1822 

8.517 

2.81 

2.74 

14 

3  15.0 

14.4 

16  48  44.05 

48  59.67 

21     5  47.2 

6  20.7 

8.1875 

8.519 

2.81 

2.72 

15 

3  11.4 

15.4 

16  49    6.36 

49  22.17 

21    6  34.9 

7    8.6 

8.1928 

8.521 

2.80 

2.70 

16 

3    7.8 

16.4 

16  49  28.94 

49  44.93 

21    7  22.8 

7  56.6 

8.1979 

8.523 

2.79 

—2.68 

17 

3    4.3 

17.4 

16  49  51.78 

50    7.95 

21    8  10.9 

8  44.8 

8.2027 

8.525 

2.78 

18 

3    0.7 

18.4 

16  50  14.87 

50  31.22 

21     8  59.2 

9  33.1 

8.2074 

8.526 

2.78 

19 

2  bl2 

19.4 

16  50  38.21 

50  54.74 

21    9  47.6 

10  21.5 

8.2121 

8.526 

2.77 

20 

2  53.7 

20.4 

16  51    1.80 

51  18.51 

21  10  36.0 

11     9.9 

8.2167 

8.526 

2.76 

21 

2  50.1 

21.4 

16  51  25.64 

51  42.53 

21  11  24.4 

11  58.4 

8.2211 

8.526 

2.75 

22 

2  46.6 

22.4 

16  51  49.72 

52    6.79 

21  12  12.8 

12  46.9 

8.2255 

8.527 

2.75 

23 

2  43.1 

23.4 

16  52  14.04 

52  31.28 

21  13  '  1.3 

13  35.5 

8.2296 

8.527 

2.74 

24 

2  39.5 

24.4 

16  52  38.59 

52  55.99 

21  13  49.8 

14  24.1 

8.2336 

8.528 

2.73 

25 

2  36.0 

25.4 

16  53    3.36 

53  20.93 

21  14  38.4 

15  12.7 

8.2376 

8.528 

2.72 

26 

2  32.5 

26.4 

16  53  28.36 

53  46.10 

21  15  27.0 

16    1.3 

8.2416 

8.528 

2.71 

27 

2  29.0 

27.4 

16  53  53.59 

54  11.49 

21  16  15.6 

16  49.9 

8.2454 

8.529 

2.71 

28 

2  25.5 

28.4 

16  54  19.04 

54  37.10 

21  17    4.3 

17  38.5 

8.2491 

8.529 

2.70 

29 

2  22.0 

29.4 

16  54  44.70 

55    2.92 

21  17  52.9 

18  27.1 

8.2527 

8.528 

2.69 

30 

2  18.5 

30.4 

16  55  10.57 

55  28.94 

21  18  41.5 

19  15.6 

8.2561 

8.528 

2.68 

31 

2  15.0 

31.4 

L6  55  36.64 

55  55.16 

21  19  30.0 

2D    4.1 

8.2594 

8.527 

2.67 

32 

2  11.5 

32.4 

16  56   2.91 

56  21.58 

—21  20  18.4 

20  52.5 

+8.2627 

—8.526 

+2.67 

33 

2    8.0 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Attccnsion. 

Apparent  Declination. 

Log  of  a. 

Logoff. 

UeaaSoiar 

Tinwt  nf  M«. 

Month. 

At 
Sidereal  Oh. 

At 

Traniilt. 

At 
Sidereal  Ch. 

At 

Transit 

InRA. 

In  Dec 

InR.A. 

In  Dec. 

i.  lun.'  ui  ine~ 

d 

h   m      8 

m      K 

O         1         II 

/      ti 

d     h     m 

Nov.  1.4 

16  56    2.91 

56  21.58 

—21  20  18.4 

20  52.5 

+8.2627 

—8.526 

+2.67 

2    2    8.0 

2.4 

16  56  29.38 

56  48.19 

21  21    6.7 

21  40.8 

8.2660 

8.526 

2.66 

3    2    4.5 

3.4 

16  56  56.05 

57  14.99 

21  21  55.0 

22  29.0 

8.2691 

8.525 

2.65 

4     2     1.0 

4.4 

16  57  22.90 

57  41.97 

21  22  4a2 

23  17.1 

8.2720 

8.524 

2.64 

5     1  57.5 

5.4 

16  57  49.92 

58    9.13 

21  23  31.2 

24    5.1 

8.2748 

8.522 

2.63 

6     1  54.0 

6.4 

16  58  17.12  58  36.46 

21  24  19.1 

24  52.9 

8.2776 

8.521 

2.62 

+2.68 

7     1  50.5 

7.4 

16  58  44.49 

59    3.96 

21  25    68 

25  40.5 

8.2803 

8.519 

2.61 

2.70 

8     1  47.1 

8.4 

16  59  12.03 

59  31.63 

21  25  54.3 

26  27.9 

8.2829 

8.517 

2.60 

2.72 

9     1  43.6 

9.4 

16  59  39.73 

59  59.46 

21  26  41.6 

27  15.2 

8.2854 

8.516 

2.59 

2.74 

10     1  40.1 

10.4 

17    0    7.59 

0  27.44 

21  27  28.8 

28    2.3 

8iW79 

8.515 

2.58 

2.76 

11     1  36.7 

11.4 

17    0  35.61 

0  55^7 

21  28  15.9 

28  49.2 

8.2903 

8.514 

2.56 

2.78 

12     1  33.2 

12.4 

17    1    3.78 

1  23.85 

21  29    2.8 

29  35.9 

8.2925 

8511 

2.54 

2.80 

13     1  29.7  i 

13.4 

17    1  32.09 

152.26 

21  29  49.4 

30  22.4 

8.2946 

8.509 

2.53 

2.82 

14     1  26.3 

14.3 

17    2    0.53 

'    2  20.80 

21  30  35.8 

31    8.6 

8.2966 

8.507 

2.52 

2.84 

15     1  22.8 

15.3 

17    2  29.10 

2  49.47 

21  31  21.9 

31  54.5 

8ii985 

8.504 

2.50 

2.86 

16     1  19.4 

16.3 

17    2  57.79 

3  1857 

21  32    7.7 

32  40.1 

8.3004 

8.501 

2.48 

2.88 

17     1  15.9 

17.3 

17    3  26.61 

3  47.19 

21  32  53.2 

33  25.5 

8.3022 

8.499 

2.46 

2.89 

18     1  12.5 

18.3 

17    3  55.55 

4  16.22 

21  33  38.5 

34  10.6 

8.3040 

8.496 

2.45 

2.90 

19     1     9.0 

19.3 

17    4  24.61 

4  45.36 

21  34  23.5 

34  55.4 

8.3057 

8.493 

2.43 

2.91 

20     1     5.6 

20.3 

17    4  53.78 

5  14.61 

21  35    8.2 

35  39.9 

8.3073 

8.490 

2.42 

2.92 

21     1     2.1 

21.3 

17    5  23.05 

5  43.97 

21  35  52.6 

36  24.0 

8,3089 

8.487 

2.40 

2.93 

22    0  58.7 

223 

17    5  52.43 

6  13.43 

21  36  36.6 

37    7.8 

8.3104 

8.484 

2.38 

2.94 

23     0  55.2 

23.3 

17    6  21.91 

6  42.98 

21  37  20.3 

37  51.3 

8.3118 

8.481 

2.37 

2.95 

24     0  51.8 

24.3 

17    6  51.48 

7  12.62 

21  38    3.7 

38  34.5 

8.3131 

8.478 

2.35 

2.96 

25     0  48.4 

2r>.3 

17    7  21.13 

7  42.35 

21  38  46.8 

39  17.3 

8.3143 

8.474 

2.33 

2.97 

26     0  44.9 

263 

17    7  50.87 

8  12.16 

21  39  29.5 

39  59.7 

8.3156 

8.470 

2.31 

2.98 

27     0  41.5 

27.3 

17    8  20.61) 

8  42.05 

21  40  11.8 

40  41.7 

8.3167 

8.466 

2.29 

2.99 

28     0  38.1 

28.3 

17    8  50.59 

9  12.01 

21  40  53.7 

41  23.3 

8.3178 

8.462 

2.26 

3.00 

29     0  34.6 

29.3 

17    9  20.56 

9  42.03 

21  41  35.2 

42    4.6 

8.3188 

8.458 

2.22 

3.00 

30     0  31.2 

30.3 

17    9  50.59 

10  12.11 

21  42  16.4 

42  45.6 

8.3196 

8.454 

2.18 

3.0  L 

31     0  27.8 

Dec.  1.3 

17  10  20.67 

10  42.25 

21  42  57.2 

43  26.2 

8.3204 

8.451 

2.13 

3.02 

2    0  24.3 

2.3 

17  10  50.811  11  12.44 

21  43  37.7 

44    6.4 

8.3212 

8.447 

2.08 

3.02 

3    0  20.9 

3.3 

17  11  21.01;  11  42.67 

21  44  17.8 

44  46.2 

8.3219 

8.442 

2.03 

3.03 

4     0  17.5 

4.3 

17  11  51.25 

12  12.JM 

21  44  57.4 

45  25.5 

8.3224 

8.437 

1.98 

3.04 

5     0  14.0 

5.3 

17  12  21.52  12  43iM 

21  45  36.5 

46    4.3 

8.3229 

8.432 

1.92 

3.04 

6    0  10.6 

6.3 

17  12  51.82  1313.58 

21  46  15.2 

46  42.7 

8.3233 

8.427 

1.85 

3.05 

7    0    7.2 

7.3 

17  13  22.15 

13  43.95 

21  46  53.5 

47  20.6 

8.3237 

8.422 

1.77 

3.05 

8    0    3.7 

8.3 

ir  13  52.51 

14  14.33 

21  47  31.3 

47  58.1 

8.:i240 

8.416 

+1.68 

3.06 

9    0    0-3 

9.3 

17  14  22.88  14  44.72 

21  48    8.6 

48  35.1 

8.3242 

8.411 

3.06 

9  23  56.9 

10.3 

17  14  53.26 

15  15.11 

21  48  45.5 

49  11.7 

8.3242 

8.406 

3.07 

10  23  53.4 

11.3 

17  15  23.64 

15  45.50 

21  49  21.9 

49  47.9 

8.3243 

8.400 

3.07 

11  23  50.0 

12.3 

17  15  54.03 

16  15.89 

21  49  57.9 

50  23.6 

8.3244 

8.395 

3.08 

12  23  46.6 

13.3 

17  16  24.42 

16  46.28 

21  50  33.4 

50  58.8 

8.3243 

8.389 

3.08 

13  23  43.2 

14.3 

17  16  54.80 

17  16.67 

21  51     8.4 

51  33.5 

8.3242 

8.383 

3.08 

14  23  39.8 

15.3 

17  17  25.17 

17  47.04 

21  51  43.0 

52    7.7 

8.3239 

8.378 

—1.68 

3.08 

15  23  36.3 

16.3 

17  17  55.52 

18  17.38 

21  52  17.1 

52  41.4 

8.3236 

8.371 

1.77 

3.09 

16  23  32.9 

17.3 

17  18  25.84 

18  47.69 

21  52  50.7 

53  14.6 

8.3232 

8.364 

1.85 

3.09 

17  23  29.5 

18.3 

17  18  56.13 

19  17.97 

21  53  23.7 

53  47.3 

8.3227 

8.357 

1.91 

3.09 

18  23  26.1 

19.3 

17  19  26.39 

19  48.2i 

21  53  56.2 

54  19.5 

8.3223 

8.350 

1.96 

3.09 

19  23  22.6 

20.3 

17  19  56.62 

20  18.44 

21  54  28.2 

54  51.1 

8.3218 

8.343 

2.00 

3.10 

20  23  19i> 

21.2 

17  20  26.81 

20  48.61 

21  54  59.7 

55  22.2 

8.3212 

8.336 

2.04 

3.10 

21  23  15.8 

22.2 

17  20  56.96 

21  18.73 

21  55  30.7 

55  52.8 

8.3206 

8.329 

2.08 

3.10 

^  23  12.3 

23.2 

17  21  27.06 

21  48.80 

21  56    1.2 

56  22.9 

8.3198 

8.322 

2.12 

3.10 

23  23    8i) 

24.2 

17  21  57.10 

22  18.81 

21  56  31 2 

56  52.5 

8.3189 

8.314 

2.16 

3.11 

24  23    5.5 

25.2 

17  22  27.08 

22  48.76 

21  57    0.6 

57  21.6 

8.3180 

8.:^ 

2i20 

3.11 

25  23    2.0 

26.2 

17  22  57.00 

23  18.64 

21  57  29.5 

57  50.1 

8.3171 

8.299 

2.24 

3.11 

26  22  58.6 

27.2 

17  23  26.85 

23  48.44 

21  57  57.9 

58  18.1 

8.3160 

8.291 

2.28 

3.11 

27  22  55.2 

28.2 

17  23  56.62 

24  18.16 

21  58  25.8!  58  45.6 

8.3148 

8.283 

2.31 

3.11 

28  22  51.71 

29.2 

17  24  26.31 '  24  47.79 

21  58  53.2   59  12.7 

8.3136 

8.275 

2.34 

3.12 

i  29  22  48.3 

30.2 

17  24  55.91   25  17.34 

21  59  20.1 

59  39.3 

8.3123 

8.267 

2.37 

3.12 

'  30  22  44.9 

31.2 

17  25  25.42  25  46.80 

21  59  46.5'  60    5.3 

8.3109 

8.258 

2.40 

3.12 

31  22  41.4 

32.2 

17  25  54.84!  26  1615 

—22    0  12.3!    0  30.8 

-f8.:W95 

—8.249 

—2.42 

+3.12 

32  22  38.0 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  AKceturioiL 

Apparent  Decimation. 

Log  of  a.  - 

• 

Logoff. 

Mean  Solar 
Time  of  Me- 
ridian Tranidt 

Month. 

At 

Sidereal  Oh. 

At 

Transit. 

At 
Sidereal  Oh. 

At 

Traniit 

InR.A. 

In  Dec 

InR.A. 

In  Dec. 

Jfui.  OM 

h    m      H 
7     7  49.57 

m      8 
7  4657 

+2^  58  33!8 

5^  39!3 

—7.8880 

+8.113 

d     h     m 
0  12  23.6 

1.2 

7    7  38.44 

7  35.13 

22  58  52.4 

58  57.9 

7.8887 

8.113 

1  12  19.5 

2.2 

7    7  27.28 

7  23.97 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 
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m      H 

m      H 

4-2I    7  32.5 

/      II 

d 

h     m 

May  1.9 

7 

1  22.73 

1  25.41 

7  28.4 

+7.8015 

—7.989 

+2.64 

2 

4  18.1 

2.9 

7 

1  31.94 

134.67 

23    7  18.3 

7  14.1 

7.8102 

7.998 

2.64 

3 

4  14.4 

3.9 

7 

1  41.34 

144.12 

23    7    3.9 

6  59.5 

7.8186 

8.007 

2.63 

4 

4  10.6 

4.9 

7 

1  50.91 

1  53.75 

23    6  49.1 

6  44.7 

7.8267 

8.016 

2.63 

5 

4    6.8 

5.9 

7 

2    0.66 

2    3.55 

23    6  34.1 

6  29.6 

7.8346 

8.024 

2.62 

6 

4     3.0 

6.9 

7 

2  10.58 

2  13.52 

23    6  18.8 

6  14.2 

7.8422 

8.032 

2.62 

7 

3  59.3 

7.9J 

7 

2  20.68 

2  23.67 

23    6    3.2 

5  58.5 

7.8495 

8.040 

2.61 

8 

3  55.5 

8.9 

7 

2  30.95 

2  33.98 

23    5  47.3 

5  42.6 

7.8566 

8.048 

2.61 

9 

3  51.7 

9.9 

7 

2  41.38 

2  44.47 

23    5  31.2 

5  26.4 

7.8635 

8.055 

2.60 

10 

3  48.0 

10.9 

7 

2  51.98 

2  55.12 

23    5  14.7 

5    9.8 

7.8703 

8.062 

2.60 

11 

3  44.2 

11.9 

7 

3    2.74 

3    5.93 

23    4  58.0 

4  53.1 

7.8769 

8.069 

2.59 

12 

3  40.5 

12.9 

7 

3  13.67 

3  16.91 

23    4  41.0 

4  36.0 

7.8833 

8.076 

2.58 

13 

3  36.7 

13.9 

7 

3  24.76 

3  28.04 

23    4  23.8 

4  18.6 

7.8895 

8.083 

2.57 

14 

3  33.0 

14.9 

7 

3  36.00 

3  39.33 

23    4    6.2 

4     1.0 

7.8955 

8.090 

2.57 

15 

3  29i2 

15.8 

7 

3  47.40 

3  50.78 

23    3  48.4 

3  43.1 

7.9013 

8.097 

2.56 

16 

3  25.5 

16.8 

7 

3  58.95 

4    2.37 

23    3  30.4 

3  25.0 

7.9069 

8.103 

2.55 

17 

3  21.8 

17.8 

7 

4  1064 

4  14.11 

23    3  12.1 

3    6.6 

7.9124 

8.109 

2.54 

18 

3  18.0 

18.8 

7 

4  22.48 

4  26.00 

23    2  53.5 

2  47.9 

7.9178 

8.115 

2.53 

19 

3  14.3 

19.8 

7 

4  34  47 

4  38.03 

23    2  34.6 

2  29.0 

7.9229 

8.121 

2.52 

20 

3  10.6 

20.8 

7 

4  46.60 

4  50.20 

23    2  15.5 

2    9.8 

7.9278 

8.127 

2.51 

.  21 

3    6.8 

21.8 

7 

4  58.86 

5    2.51 

23    1  56.1 

1  50.3 

7.9326 

8.133 

2.50 

!22 

3    3.1 

22.8 

7 

5  11.26 

5  14.94 

23    1  36.5 

1  30.6 

7.9372 

8.139 

2.50 

i  ^ 

2  59.4 

23.8 

7 

5  23.79 

5  27.51 

23    1  16.6 

1  10.7 

7.9417 

8.145 

2.49 

24 

2  55.7 

24.8 

7 

5  36.44 

5  40.21 

23    0  56.5 

0  50.5 

7.9461 

8.150 

2.48 

I  25 

2  51.9 

25.8 

7 

5  49.23 

5  53.03 

23    0  36.1 

0  30.0 

7.9504 

8.155 

2.47 

26 

2  48iJ 

268 

7 

6    2.14 

6    5.98 

23    0  15.5 

0    9.3 

7.9546 

8.160 

2.47 

27 

2  44.5 

27.8 

7 

6  15.17 

6  19.05 

22  59  54.6 

59  48.4 

7.9586 

8.165 

2.46 

28 

2  40.8 

28.8 

7 

6  28.32 

6  32.23 

22  59  33.5 

59  27.2 

7.9625 

,       8.170 

2.45 

29 

2  37.1 

29.8 

7 

6  41.58 

6  45.53 

22  59  12.2 

59    5.7 

7.9663 

i       8.175 

2.44 

1  30 

2  33.4 

30.8 

7 

6  54.96 

6  58.95 

22  58  50.6 

58  44.1 

7.9699 

8.179 

2.43 

31 

2  29.7 

31.8 

7 

7    8.45 

7  12.48 

22  58  28.7 

58  22.2 

7.97:^ 

8.183 

2.42 

32 

2  25.9 

Jane  1.8 

7 

7  22.06 

7  26.12 

22  58    6.7 

58    0.0 

7.9771 

o.loo 

2.41 

2 

2  22i2 

2.8 

7 

7  35.77 

7  39.86 

22  57  44.4 

57  37.7 

7.9805 

8.192 

2.40 

3 

2  18.5 

3.8 

7 

7  49.59 

7  53.71 

22  57  21.9 

57  15.1 

7.9837 

8.196 

2.39 

4 

2  14.8 

4.8 

7 

8    3.51 

8    7.66 

22  56  59.1 

56  52.3 

7.9868 

8.200 

2.38 

5 

2  11.1 

5.8 

7 

8  17.53 

8  21.71 

22  56  36.2 

56  29.3 

7.9898 

8.204 

2.37 

6 

2    7.4 

68 

7 

8  31.64 

8  35.86 

22  56  13.1 

56    61 

7.9927 

8.208 

2.36 

7 

2    3.7 

7.8 

7 

8  45.85 

8  50.09 

22  55  49.7 

55  42  6 

7.9955 

8.212 

2.35 

8 

2    0.0 

8.8 

7 

9    0.14 

9    4.42 

22  55  26 1 

55  19.0 

7.9982 

8.216 

2.34 

9 

1  56.3 

9.8 

7 

9  14.52 

9  18.83 

22  55    2.3 

54  55.2 

8.0008 

8.220 

2.33 

10 

1  52.7 

10.8 

7 

9  28.99 

9  33.32 

22  54  38.4 

54  31.2 

8.0032 

8.223 

2.31 

11 

1  49.0 

11.8 

7 

9  43.54 

9  47.90 

22  54  14.2 

54    6.9 

8.0055 

8.227 

.2.30 

12 

1  45.3 

12.8 

7 

9  58.16 

10    2.54 

22  53  49.8 

53  42.5 

8.0078 

8231 

2.28 

13 

1  41.6 

13.8 

7  10  12^^ 

10  17.27 

22  53  25.3 

53  17.9 

8.0100 

8.234 

2.26 

14 

1  37.9 

14.8 

7  10  27.64 

10  32.07 

22  53    0.6 

52  53.1 

8.0122 

8.237 

2.24 

15 

1  34.2 

15.8 

7 

10  42.48 

10  46.94 

22  52  35.7 

52  28.2 

8.0142 

8.240 

2.22 

16 

1  30.5 

16.8 

7  10  57.39 

11    1.87 

22  52  10.6 

52    3.0 

8.0160 

8.243 

2.20 

17 

1  26.9 

17.8 

7 

11  12.37 

11 16.86 

22  51  45.3 

51  37.7 

8.0178 

8.246 

2.18 

18 

1  23.2 

18.8 

7  11  27.40 

11  31.92 

22  51  19.9 

51  12.2 

8.0196 

8.249 

2.15 

19 

1  19.5 

19.8 

7  11  42.50 

11  47.03 

22  50  54.3 

50  46.5 

8.0212 

8.232 

2.13 

20 

1  15.8 

20.8 

7 

11  57.64 

12    2.19 

22  50  28.5 

50  20.7 

8.0227 

8.255 

2.10 

21 

1  12.1 

21.8 

7 

12  12.84 

12  17.41 

22  50    2.5 

49  54.7 

8.0241 

8.258 

+2.07 

22 

1    8.5 

22.8 

7  12  28.09 

12  32.69 

22  49  36.4 

49  28.5 

8.0255 

8.261 

• 

23 

1     4.8 

237 

7 

12  43.38 

12  47.98 

22  49  10.1 

49    2.2 

8.0267 

8.263 

24 

1     1.1  ' 

24.7 

7 

12  58.72 

13    3.34 

22  48  43.7 

48  35.7 

8.0279 

8.265 

25 

0  57.4 

25.7 

7 

13  14.10 

13  18.73 

22  48  17.2 

48    9.1 

8.0290 

8.267 

26 

0  53.7 

26.7 

7  13  29.51 

13  34.16 

22  47  50.5 

47  42.4 

8.0301 

8.270 

27 

0  50.1 

27.7 

7  13  44.96 

13  49.62 

22  47  23.6 

47  15.5 

8.0311 

8.272 

28 

0  46.4 

28.7 

7  14    0.44 

14    5.12 

22  46  56.7 

46  48.5 

8.0320 

8.274 

29 

0  42.7 

29.7 

7 

14  15.95 

14  20.64 

22  46  29.6 

46  21.4 

8.0327 

8.276 

30 

0  39.1 

30.7 

7  14  31.49 

14  36.19 

22  46    2.4 

45  54.1 

8.0334 

'       8.278 

31 

0  35.4 

31.7 

7  14  47.06 

14  51.76 

+22  45  35.0 

45  26  7 

+8.0342 

—8.280 

32 

0  31.7 

48 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT.        j 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Logoff. 

• 

M«nn  8olar    ' 
Tiint'  iif  \l<>-    1 

Month. 

At 

Sidereal  Oh. 

b    m      H 

At 
Tranwt. 

At 

Sidereal  Oh. 

At 
Transit 

d  26!7 

InR.A. 

In  Dec. 

InR.A. 

In  Dec 

ridiau  Trumtit. 

d 

m      8 

O        1       // 

d      h     m    1 

July  1.7 

7  14  47.06 

14  51.76 

4-22  45  35.0 

+8.0342 

—8.280 

2    0  31.7' 

2.7 

7  15    2.65 

15    7.36 

22  45    7.6 

44  59.3 

8.0347 

8.282 

3    0  28.0; 

3.7 

7  15  18.26 

15  22.98 

22  44  40.0 

44  31.7 

8.0352 

8J284 

4     0  24.4' 

4.7 

7  15  33.88 

15  38.61 

22  44  12.4 

44     4.0 

8.0356 

8.285 

5    0  20.7! 

5.7 

7  15  49.51 

15  54.25 

22  43  44.6 

43  36.2 

8.0359 

8.286 

6    0  17.0 

6.7 

7  16    5.16 

16    9.90 

22  43  16.8 

43    8.3 

8.0361 

8.288 

7    0  13.3 

7.7 

7  16  20.81 

16  25.55 

22  42  48.9 

42  40.4 

8.0362 

8.289 

8    0    9.7 

8.7 

7  16  36.47 

16  41.21 

22  42  20.9 

42  12.4 

8.0362 

8.290 

9    0    6.0 

9.7 

7  16  52.12 

16  56.87 

22  41  52.8 

41  44.3 

8.0362 

8.291 

10    0    2J3 

10.7 

7  17    7.78 

17  12.52 

22  41  24.7 

41  16.1 

8.0361 

8.293 

10  23  58.6 

11.7 

7  17  23.42 

17  28.17 

22  40  56.5 

40  47.9 

8.0359 

8.293 

11  23  55.0 

12.7 

7  17  39.06 

17  43.81 

22  40  28.2 

40  19.6 

8.0a57 

8.294 

12  23  51.3 

13.7 

7  17  54.69 

17  59.43 

22  39  59.9 

39  51.2 

8.0354 

8i295 

13  23  47.6 

14.7 

7  18  10.30 

18  15.04 

22  39  31.5 

39  22.8 

8.0349 

8.296 

14  23  44.0 

15.7 

7  18  25.89 

18  30.63 

22  39    3.1 

38  54.4 

8.0344 

8.296 

15  23  40.3 

16.7 

7  18  41.47 

18  46.20 

22  38  34.6 

38  25.9 

8.0338 

8.297 

16  23  36.6 

17.7 

7  18  57.02 

19    1.75 

22  38    6.1 

37  57.4 

8.0331 

8.297 

17  23  32.9 

18.7 

7  19  12.55 

19  17.28 

22  37  37.6 

37  28.9 

8.0323 

8.297 

18  23  29.3 

19.7 

7  19  28.04 

19  32.77 

22  37    9.1 

37    0.4 

8.0315 

8.298 

19  23  25.6 

20.7 

7  19  43.51 

19  48.22 

22  36  40.5 

36  31.8 

8  0305 

8.298 

20  23  21.9 

21.7 

7  19  58.93 

20    3.64 

22  36  12.0 

36    3.2 

8.0295 

8iJ98 

21  23  18.2 

22.7 

7  20  14.33 

20  19.02 

22  35  43.4 

35  34.6 

8.0283 

8.298 

22  23  14.6 

23.7 

7  20  29.68 

20  34.37 

22  35  14.8 

35    6.0 

8.0272 

8.298 

23  23  10.9 

24.7 

7  20  44.99 

20  49.67 

22  34  46.2 

34  37.5 

8.0260 

8.298 

24  23     7.2 

25.7 

7  21     0.26 

21    4.92 

22  34  17.6 

34    8.9 

8.0246 

8.298 

—2.07 

25  23    3.5 

26.7 

7  21  15.47 

21  20.13 

22  33  49.1 

33  40.4 

8.0231 

8.297 

2.10 

26  22  59il 

27.7 

7  21  30.64 

2135.28 

22  33  20.6 

33  11.9 

8.0216 

8.297 

2.12 

27  22  56.2 

28.6 

7  21  45.75 

21  50.37 

22  32  52.1 

32  43.4 

8.0201 

8.296 

2.14 

28  22  52.5 

29.6 

7  22    0.80 

22    5.41 

22  32  23.7 

32  15.0 

8.0185 

8.296 

2.16 

29  22  48  Ji 

30.6 

7  22  15.80 

22  20.39 

22  31  55.3 

31  46.6 

8.0168 

8.295 

2.18 

30  22  45.1 

31.6 

7  22  30.74 

22  35.31 

22  31  27.0 

31  18.3 

8.0149 

8.294 

2.20 

31  22  41.5 

Aug.  1.6 

7  22  45.61 

22  50.17 

22  30  58.7 

30  50.0 

8.0130 

8.293 

2.21 

1  22  37.8 

2.6 

7  23    0.41 

23    4.95 

22  30  30.5 

30  21.8 

8.0109 

8.292 

3.23 

2  22  34.1 

3.6 

7  23  15.14 

23  19.66 

22  30    2.3 

29  53.7 

8.0088 

8.291 

2.25 

3  22  30.4 

4.6 

7  23  29.80 

23  34.30 

22  29  34.3 

29  25.7 

8.0066 

8.289 

2.26 

4  22  26.7 

5.6 

7  23  44.38 

23  48  86 

22  29    6.3 

28  57.7 

8.0042 

8.288 

2.28 

5  22  23.0 

6.6 

7  23  58.88 

24    3.33 

22  28  38.4 

28  29.9 

8.0018 

8.286 

2.29 

6  22  19.3 

7.6 

7  24  13.30 

24  17.73 

22  28  10.7 

28    2.1 

7.9993 

8.285 

2.31 

7  22  15.6, 

8.6 

7  24  27.64 

24  32.04 

22  27  43.0 

27  34.5 

7.9966 

8.283 

2.32 

8  22  11.9! 

9.6 

7  24  41.88 

24  46.26 

22  27  15.5 

27    7.1 

7.9939 

8.281 

2.34 

9  22    8iJ 

10.6 

7  24  56.03 

25    0.38 

22  26  48.1 

26  39.7 

7.9910 

8.279 

2.35 

10  22    4J> 

11.6 

7  25  10.09 

25  14.42 

22  26  20.9 

26  12.5 

7.9880 

8.277 

2.37 

11  22    0.8 

12.6 

7  25  24.05 

25  28.35 

22  25  53.7 

25  45.4 

7.9849 

8.275 

2.38 

12  21  57.1 

13.6 

7  25  37.91 

25  42.18 

22  25  26.7 

25  18.4 

7.9817 

8.273 

2.40 

13  21  53.4 

14.6 

7  25  51.66 

25  55.90 

22  24  59.9 

24  51.6 

7.9785 

8.270 

2.41 

14  21  49.7 

15.6 

7  26    5.31 

26    9.52 

22  24  33.2 

24  25.0 

7.9751 

8.267 

2.42 

15  21  46.0 

16.6 

7  26  18.86 

26  23.03 

22  24    6.7 

23  58.6 

7.9716 

8.264 

2.43 

16  21  42.3 

17.6 

7  26  32.29 

26  :56.43 

22  23  40.4 

23  32.3 

7.9679 

8.261 

2.44 

17  21  38.6 

18.6 

7  26  45.61 

26  49.71 

22  23  14.3 

23    6.2 

7.'9642 

8.258 

2.45 

18  21  34.9 

19.6 

7  26  58.81 

27    2.88 

22  22  48.3 

22  40.3 

7.9604 

8.255 

2.46 

19  21  31J2 

20.6 

7  27  11.90 

27  15.94 

22  22  22.5 

22  14.6 

7.9565 

8.252 

2.46 

20  21  27.5 

21.6 

7  27  24.87 

27  28.87 

22  21  56.9 

21  49.0 

7.9524 

8.249 

2.47 

21  21  23-7 

22.6 

7  27  37.71 

27  41.68 

22  21  31.6 

21  23.7 

7.9482 

8.245 

2.48 

22  21  20.0 

23.6 

7  27  50.43 

27  54.36 

22  21    6.4 

20  58.6 

7.9439 

8.241 

2.48 

23  21  16.3 

24.6 

7  28    3.02 

28    6.91 

22  20  41.4 

20  33.8 

7.9394 

8.237 

2.49 

24  21  12.6 

25.6 

7  28  15.48 

28  19.33 

22  20  16.7 

20    9.1 

7.9349 

8.232 

2.50 

25  21     8.8 

26.6 

7  28  27.81 

28  31.62 

22  19  52.3 

19  44.7 

7.9302 

8.227 

2.51 

26  21     5.1 

27.6 

7  28  40.00  28  43.77 

22  19  28.0 

19  20.5 

7.9253 

8.222 

2.52 

27  21     1.4 

28.6 

7  28  52.06  28  55.78 

22  19    4.0 

18  56.6 

7.9202 

8518 

2.52i 

28  20  57.7 

29.6 

7  29    3.97 

29    7.65 

22  18  40.3 

18  33.0 

7.9149 

8.214 

2.53: 

2i)  20  53.9 

30.6 

7  29  15.73 

29  19.37 

22  18  16.7 

18    9.6 

7.9095 

8.209 

2.54 

30  20  59.2 

31.6 

7  29  27.35 

29  30.94 

-h22  17  53.7 

17  46.5 

+7.9040 

—8.204 

—2.55! 

31  20  46.4 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Rifi^C  Aaccnaionu 

Apparent  Declination. 

liOgof  a. 

Logoff. 

Mean  Solar 

Month. 

At 
Sidertol  Oh. 

At 

TnuMlt. 

At 

Sidereal  Oh. 

At 

Tranalt. 

InR.A. 

In  Doc 

InaA. 

In  Dec. 

rldlanTnuudt. 

d 
Sept.  1.6 

h    m      a 
7  ^  38.82 

m      8 

29  42.37 

+2^  17  3d!8 

/      // 
17  23.7 

+7.8984 

—8.199 

—2.56 

d     h     m 
1  20  42.7 

2.6 

7  JK)  50.14 

29  53.65 

22  17    8.2 

17    1.2 

7.8925 

8.193 

.2.57 

2  20  39.0 

3.5 

7  30     1.31 

30    4.77 

22  16  45.9 

16  39.0 

7.8865 

8.187 

2.57 

3  20  35i3 

4.5 

7  30  12.33 

30  15.73 

22  16  23.9 

16  17.1 

7.8804 

8.181 

2.58 

4  20  31.5 

5.5 

7  30  23.18 

30  26.54 

22  16    2.2 

15  55.5 

7.8740 

8.175 

2.59 

5  20  27.7 

6.5 

7  30  33.88 

30  37.18 

22  15  40.8 

15  34.2 

7.8674 

8.169 

2.59 

6  20  24.0 

7.5 

7  30  44.41 

30  47.66 

22  15  19.7 

15  13.2 

7.8607 

8.162 

2.60 

7  20  20.2 

8.5 

7  30  54.78 

30  57.98 

22  14  59.0 

14  52.6 

7.8537 

8.155 

2.60 

8  20  16.4 

9.5 

7  31    4.97 

31    8.12 

22  14  38.6 

14  32.3 

7.8463 

8.147 

2.61 

9  20  12.7 

10.5 

7  31  14.99 

31  18.09 

22  14  18.6 

14  12.4 

7.8388 

8.139 

2.61 

10  20    8.9 

11.5 

7  31  24.84 

31  27.89 

22  13  58.9 

13  52.8 

7.8310 

8.131 

2.62 

11  20    5.1 

12.5 

7  31  34.51 

31  37.50 

22  13  39.5 

13  33.6 

7.8231 

8.123 

2.62 

12  20    1.4 

13.5 

7  31  44.00 

31  46.94 

22  13  20.5 

13  14.7 

7.8150 

8.115 

2.63 

13  19  57.6 

14.5 

7  31  53.32 

31  56.20 

22  13    1.9 

12  56.2 

7.8066 

8.106 

2.63 

14  19  53.8 

15.5 

7  32    2.45 

32   5.28 

22  12  43.7 

12  38.1 

7.7979 

8.097 

2.64 

15  19  50.0 

16.5 

7  32  11.40 

32  14.18 

22  12  25.8 

12  20.4 

7.7890 

8.088 

2.64 

16  19  46.2 

17.5 

7  32  20.17 

32  22.89 

22  12    8.4 

12    3.0 

7.7798 

8.079 

2.65 

17  19  42.4 

18.5 

7  32  28.75 

32  31.41 

22  11  51.3 

11  46.1 

7.7703 

8.069 

2.65 

18  19  38.7 

19.5 

7  32  37.14 

32  39.74 

22  11  34.7 

11  29.6 

7.7605 

8.058 

2.66 

19  19  34.9 

20.5 

7  32  45.34 

32  47.88 

22  11  18.4 

11  13.4 

7.7503 

8.047 

2.66 

20  19  31.1 

21.5 

7  32  53.35 

32  55.82 

22  11    2.6 

10  57.7 

7.7399 

8.035 

2.67 

21  19  27.3 

22.5 

7  33     1.16 

33   3.58 

22  10  47.2 

10  42.5 

7.7290 

8.023 

2.67 

22  19  23.5 

23.5 

7  33    8.78 

33  11.13 

22  10  32.2 

10  27.6 

7.7178 

8.011 

2.68 

23  19  19.7 

24.5 

7  33  16iJ0 

33  18.49 

22  10  17.6 

10  13.1 

7.7062 

7.998 

2.68 

24  19  15.9 

25.5 

7  33  23.42 

33  25.65 

22  10    3.4 

9  59.1 

7.6942 

7.984 

2.68 

25  19  12.1 

26.5 

7  33  30.44 

33  32.61 

22    9  49.7 

9  45.5 

7.6817 

7.970 

2.69 

26  19    8.2 

27.5 

7  33  37.26 

33  39.36 

22    9  36.4 

9  32.2 

7.6686 

7,956 

2.69 

27  19    4.4 

28.5 

7  33  43.87 

33  45.<91 

22    9  23.5 

9  19.7 

7.6548 

7.943 

2.69 

28  19    0.6 

29.5 

7  33  50.27 

33  52.25 

22    9  11.2 

9    7.4 

7.6405 

7.929 

2.70 

29  18  56.8 

30.5 

7  33  56.46 

33  58.37 

22    8  59.3 

8  55.7 

7.6256 

7.913 

2.70 

30  18  52.9 

Oct.   1.5 

7  34    2.44 

34    4.28 

22    8  47.9 

8  44.4 

7.6103 

7.895 

2.70 

1  18  49.1 

2.5 

7  34    8i20 

34    9.98 

22    8  36.9 

8  33.6 

7.5943 

7.875 

2.70 

2  18  45.3 

3.5 

7  34  13.75 

34  15.46 

22    8  26.4 

8  23.2 

7.5777 

7.853 

2.71 

3  18  41.4 

4.5 

7  34  19.09 

34  20.73 

22    8  16.4 

8  13.4 

7.5601 

7.831 

2.71 

4  18  37.6 

5.5 

7  34  24.21 

34  25.78 

22    8    6.8 

8    3.0 

7.5416 

7.808 

2.71 

5  18  33.7 

65 

7  34  29.12 

34  30.61 

22    7  57.8 

7  54.1 

7.5221 

7.785 

2.72 

6  18  29.9 

7.5 

7  34  33.80 

34  35i23 

22    7  49.2 

7  45.7 

7.5015 

7.761 

2.72 

7  18  26.0 

8.5 

7  34  38.26 

34  39.62 

22    7  41.1 

7  38.7 

7.4799 

7.735 

2.72 

8  18  22i2 

94 

7  34  42.49 

34  43.78 

22    7  33.6 

7  31.3 

7.4572 

7.706 

2.72 

9  18  18.3 

10.4 

7  34  46.51 

34  47.73 

22    7  26.5 

7  24.4 

7.4330 

7.675 

2.73 

10  18  14.4 

11.4 

7  34  50.30 

34  51.45 

22    7  19.9 

7  18.0 

7.4072 

7.641 

2.73 

11  18  10.6 

12.4 

7  34  53.87 

34  54.95 

22    7  13.9 

7  12.2 

7.3798 

7.604 

2.73 

12  18    6.7 

13.4 

7  34  57.21 

34  58.22 

22    7    8.4 

7    6.8 

7.3506 

7.566 

2.73 

13  18    2.8 

14.4 

1    7  35    0.32 

35    1.26 

22    7    3.3 

7    1.9 

7.3192 

7.523 

2.73 

14  17  58.9 

15.4 

;    7  35    3.21 

35    4.08 

22    6  58.8 

6  57.5 

7.2851 

7.474 

2.73 

15  17  55.0 

16.4 

,    7  35    5.87 

35    6.67 

22    6  54.7 

6  53.6 

7.2480 

7.419 

2.74 

16  17  51.2 

17.4 

1    7  35    8.31 

35    9.03 

22    6  51.2 

6  50.3 

7.2074 

7.356 

2.74 

17  17  47.3 

16.4 

7  35  10.52 

35  11.17 

22    6  48.2 

6  47.4 

7.1625 

7.279 

2.74 

18  17  43.4 

19.4 

7  35  12.50 

35  13.07 

22    6  45.7 

6  45.1 

7.1121 

V.185 

2.74 

19  17  39.5 

20.4 

7  35  14iJ5 

35  14.75 

22    6  43.8 

6  43.3 

7.0550 

7.069 

2.74 

20  17  35.6 

21.4 

7  35  15.77 

35  16.20 

22    6  42.4 

6  42.1 

6.9892 

6.908 

2.74 

21  17  31.7 

22.4 

7  35  17.06 

35  17.41 

22    6  41.5 

6  41.3 

6.9115 

6.655 

2.74 

22  17  27.8 

2:).4 

7  35  18.11 

35  18.40 

22    6  41.1 

6  41.1 

6.8169 

—5.972 

2.74 

23  17  23.9 

24.4 

7  35  18.94 

35  19.16 

22    6  41.2 

6  41.4 

6.6959 

+6.422 

2.74 

24  17  19.9 

25.4 

;    7  35  19.54 

35  19.68 

22    6  41.8 

6  42.2 

6.5269 

6.796 

2.75 

25  17  16.0 

26.4 

7  35  19.91 

35  19.98 

22    6  43.0 

6  43.5 

6.2456 

6.994 

2.75 

26  17  12.1 

27.4 

7  35  20.05 

35  20.04 

22    6  44.7 

6  45.4 

+6.1638 

7.130 

2.75 

27  17    8.1 

28.4 

!   7  35  19.96 

35  19.87 

22    6  46.9 

6  47.8 

—6.1690 

7.236 

2.75 

28  17    4.2 

29.4 

'    7  35  19.63'  35  19.47 

22    6  49.6 

6  50.7 

6.4895 

7.321 

2.75 

29  17    0.3 

30.4 

7  35  19.07'  35  18.84 

22    6  52.9 

6  54a 

6.6712 

7.389 

2.75 

30  16  56.3 

31.4 

!    7  35  18J28  35  17.9a 

22    6  56.7 

6  58.0 

6.7988 

7.44« 

2.75 

31  16  52.4 

324 

7  35  17.251  35  1686 

4-22    7    1.0 

1     7    2.5 

—6.8970    +7.500 

—2.74 

32  16  48.4 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  ABcenaion. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

1 

Mean  Solar 
Time  of  Me- 

Month. 

At 

Sidereiil  Oh. 

At 
Trauiiit. 

At 
Sidereal  Oh. 

At 

Trangit. 

TnR.A. 

In  Dec. 

InR.A. 

In  Dec 

ridian  Trandt. 

d 

h    m      B 

m      8 

o       t       n 

'     J* 
7    2.5 

d     h     m 

Nov.  1.4 

7  35  17.25 

35  16.88 

+22    7    1.0 

—6.8970 

+7.500 

—2.74 

1  16  48.4 

2.4 

7  35  16.00 

35  15.56 

22    7    5.8 

7    7.5 

6.9770 

7.545 

2.74 

2  16  44i» 

3.4 

7  35  14.52 

35  14.01 

22    7  11.1 

7  12.9 

7.0441 

7.586 

2.74 

3  16  40.5 

4.4 

7  35  12.82 

35  12.23 

22    7  16.9 

7  18.9 

7.1022 

7.624 

2.74 

4  16  36.6 

5.4 

7  35  10.88 

35  10.22 

22    7  23.2 

7  25.3 

7.1533 

7.659 

2.74 

5  16  22J6 

6.4 

7  35    8.72 

35    7.99 

22    7  30.0 

7  32.3 

7.1986 

7.692 

2.73 

6  16  28.6 

7.4 

7  35    6.33 

35    5.53 

22    7  37.3 

7  39.8 

7.2398 

7.723 

2.73 

7  16  24.6 

8.4 

7  35    3.71 

35    ^84 

22    7  45.2 

7  47.8 

7.2776 

7.751 

2.73 

8  16  20.7 

9.4 

7  35    0.87 

34  59.93 

22    7  53.5 

7  56.3 

7.31 17 

7.777 

2.73 

9  16  16.7 

10.4 

7  34  57.81 

34  56.80 

22    8    2.4 

8    5.3 

7.3430 

7.801 

2.73 

10  16  12.7 

11.4 

7  34  54.53 

34  53.45 

22    8  11.7 

8  14.8 

7.3722 

7.823 

2.72 

11  16    6.7 

12.4 

7  34  51.03 

34  49.88 

22    8  21.5 

8  24.7 

7.3993 

7.843 

2.72 

12  16    4.7 

13.4 

7  34  47.31 

34  46.09 

22    8  31.7 

8  35.1 

7.4248 

7.862 

2.72 

13  16    0.7 

14.4 

7  34  43.37 

34  42.08 

22    8  42.4 

8  46.0 

7.4485 

7.880 

2.72 

14  15  56.7 

15.3 

7  34  39.22 

34  37.86 

22    8  53.6 

8  57.3 

7.4709 

7.898 

2.71 

15  15  52.7 

16.3 

7  34  34.85 

34  33.43 

22    9    5.3 

9    9.1 

7.4920 

7.916 

2.71 

16  15  48.7 

17.3 

7  34  30.27 

34  28.78 

22    9  17.4 

9  21.3 

7.5120 

7.933 

2.71 

17  15  44.7 

18.3 

7  34  25.49 

34  23.93 

22    9  29.9 

9  34.0 

7.5308 

7.949 

2.70 

18  15  40.7 

19.3 

7  34  20.50 

34  18.88 

22    9  43.0 

9  47.2 

7.5486 

7.964 

2.70 

19  15  36.7 

20.3 

7  34  15.30 

34  13.62 

22    9  56.4 

10    0.8 

7.5657 

7.979 

2.70 

20  15  32.7 

21.3 

7  34    9.90 

34    8.15 

22  10  10.3 

10  14.8 

7.5820 

7.993 

2.69 

21  15  28.7 

22.3 

7  34    4.30 

34    2.49 

22  10  24.6 

10  29.2 

7.5975 

8.006 

2.69 

22  15  24.6 

23.3 

7  33  58.50 

33  56.63 

22  10  39.3 

10  44.0 

7.6122 

8.018 

2.69 

23  15  20.6 

24.3 

7  33  52.51 

33  50.58 

22  10  54.4 

10  59.3 

7.6262 

8.029 

2.68 

24  15  16.6 

25.3 

7  33  46.32 

33  44.33 

22  11    9.9 

11  14.9 

7.6397 

8.040 

2.68 

25  15  12.5 

26.3 

7  33  39.94 

33  37.89 

22  11  25.8 

11  30.9 

7.6528 

8.050 

2.67 

26  15    8.5 

27.3 

7  33  33.37 

33  31.26 

22  11  42.1 

11  47.3 

7.6655 

8.059 

2.66 

27  15    45 

28.3 

7  33  26.61 

33  24.44 

22  11  58.8 

12    4.1 

7.6775 

8.069 

2.65 

28  15    0.4 

29.3 

7  33  19.66 

33  17.44 

22  12  15.9 

12  21.3 

7.6890 

8.078 

2.64 

29  14  564 

30.3 

7  33  12.54 

33  ]0.26 

22  12  33.3 

12  38.9 

7.7001 

8.087 

2.64 

30  14  52.3 

Dec.  1.3 

7  33    5.23 

33    2.90 

22  12  51.1 

12  56.8 

7.7106 

8.096 

2.63 

■ 

1  14  48.3 

2.3 

7  32  57.75 

32  55.36 

22  13    9.2 

13  15.0 

7.7206 

8.105 

2.62 

2  14  44  2 

3.3 

7  32  50.09 

32  47.65 

22  13  27.7 

13  33.6 

7.7302 

8.113 

2.61 

3  14  40.2 

4.3 

7  32  42.27 

32  39.78 

22  13  46.5 

13  52.5 

7.7395 

8.120 

260 

4  14  36.1 

5.3 

7  32  34.29 

32  31.74 

22  14    5.6 

14  11.7 

7.7484 

8.127 

2.59 

5  14  32.0 

6.3 

7  32  26.14 

32  23.55 

22  14  25.0 

14  31.2 

7.7569 

8.134 

2.58| 

6  14  28.0 

7.3 

7  32  17.83 

32  15.19 

22  14  44.7 

14  51.0 

7.7649 

8.140 

2.57 

7  14  23.9 

8.3 

7  32    9.38 

32    6.69 

22  15    4.7 

15  11.0 

7.7726 

8.146 

2.56 

8  14  19.8 

9.3 

7  32    0.77 

31  58.04 

22  15  24.9 

15  31.4 

7.7800 

8.152 

2.55 

9  14  15.7 

10.3 

7  31  52.02 

31  49.24 

22  15  45.5 

15  52.0 

7.7872 

8.158 

2.54 

10  14  11.6 

11.3 

7  31  43.13 

31  40.30 

22  16    6.3 

16  12.9 

7.7942 

8.163 

2.53 

11  14     7.5 

12.3 

7  31  34.09 

31  31.23 

22  16  27.4 

16  34.  L 

7.8008 

8.168 

2.52 

12  14     35 

13.3 

7  31  24.92 

31  22.02 

22  16  48.6 

16  55.3 

7.807C 

8.173 

2.51 

13  13  59.4 

14.3 

7  31  15.62 

31  12.68 

22  17  10.1 

17  16.9 

7.8131 

8.177 

2.50 

14  13  55.3 

15.3 

7  31     6.19 

31    3.21 

22  17  31.8 

17  38.6 

7.8189 

8.181 

2.48 

15  13  51.2 

16.3 

7  30  56.64 

30  53.62 

22  17  53.7 

18    0.6 

7.8243 

8.185 

2.47 

16  13  47.1 

17.3 

7  30  46.97 

30  43.92 

22  18  15.9 

18  22.8 

7.8295 

8.189 

2.45 

17  13  43.0 

18.3 

7  30  37.19 

30  34.11 

22  18  38.2 

18  45.2 

7.8*346 

8.192 

2.43 

18  13  38.9 

19.3 

7  30  27.30 

30  24.18 

22  19    0.7 

19    7.8 

7.8394 

8.195 

2.41 

1  19  13  34.81 

20.3 

7  30  17.30 

30  14.15 

22  19  23.3 

19  30.5 

7.8439 

8.198 

2.39 

20  13  30.7 

21.2 

7  30    7.19 

30    4.02 

22  19  46.1 

19  53.3 

7.8481 

8iJ01 

2.37 

21  13  26.6 

22.2 

7  29  57.00 

29  53.79 

22  20    9.1 

20  16.3 

7.8521 

8.204 

2.35 

22  13  22.5 

23.2 

7  29  46.71 

29  43.47 

22  20  32.1 

20  39.4 

7.8560 

8.206 

2.33 

23  13  18.4 

24.2 

7  29  36.33 

29  33.07 

22  20  55.3 

21    2.6 

7.8598 

8.208 

2.31 

24  13  14.3 

25.2 

7  29  25.86 

29  22.59 

22  21  18.6 

21  25.9 

7.8628 

8.210 

2.29 

25  13  10.2 1 

26.2 

7  29  15.32 

29  12.03 

22  21  42.0 

21  49.3 

7.8661 

8.212 

2.27 

26  13    6.1 

27.2 

7  29    4.70 

29    1.39 

22  22    5.4 

22  12.8 

7.8690 

8.213 

2.24 

27  13    2.0 

28.2 

7  28  54.02 

28  50.69 

22  22  29.0 

22  36.3 

7.8716 

8.214 

2.21 

28  12  57.9 

29.2 

7  28  43.28 

28  39.92 

22  22  52.6 

22  59.9 

7.8741 

8.215 

2.18 

29  12  53.8 

30.2 

7  28  32.47 

28  29.10 

22  23  16.2 

23  23.6 

7.8765 

8.216 

2.15 

30  12  49.7 

31.2 

7  28  21.60 

28  18.22 

22  23  39.9 

23  47.3 

7.8787 

8.217 

2.12 

31  12  45.6 

32.2 

7  28  10.69 

28    7.29 

+22  24     3.6 

24  11.0 

—7.8806 

+8.217 

—2.08 

32  12  41.5 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 
Month. 

Apparent 
Right  Aftcension. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Met 

Tim 

ui  Soliu* 
leof  Me- 
a  Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 

Trauiiit. 

InR.A. 

In  Dee. 

TnR.A. 

In  Dec. 

J  III 

rldiai 

d 
Jan.   0.2 
1.2 

h    m      8 
0  56    6.59 
0  56    7.40 

m      H 
56   661 
56    7.42 

+4  13  52!6 
4  14     1.1 

li  52!9 
14    1.4 

+6.7196 
6.7874 

+7.745 

7.787 

+2.48 

2.48 

+3.29 
3.29 

d 
0 
1 

h     m 
6  13.5 

6    9.6 

2.2 

0  56    8.32 

56    8.35 

4  14  10.4 

14  10.8 

6.8351 

7.828 

2.48 

3.29 

2 

6    5.6 

3.2 

0  56    9.37 

56    9.40 

4  14  20.5 

14  20.9 

6.8909 

7.864 

2.48 

3.29 

3 

6    1.7 

4.2 

0  56  10.56 

56  10.60 

4  14  31.4 

14  31.8 

6.9394 

7.896 

2.48 

3.29 

4 

5  57.8 

5.2 

0  56  11.87 

5611.92 

4  14  43.1 

14  43.6 

6.9831 

7.925 

2.48 

3.29 

5 

5  53.9 

6.2 

0  56  13.32 

56  13.39 

4  14  55.6 

14  56.1 

7.0221 

7.953 

2.48 

3.29 

6 

5  50.0 

7.2 

0  56  14.90  56  14.96 

4  15    8.9 

15    9.4 

7.0578 

7.979 

2.48 

3.29 

7 

5  46.1 

8.2 

0  56  16  60i  56  16.66 

4  15  23.0 

15  23.6 

7.0902 

8.003 

2.47 

3.28 

8 

5  42.2 

9:2 

0  56  18.44 

56  18.51 

4  15  37.9 

15  38.5 

7,1204 

8.026 

2.47 

3.28 

9 

5  38.3 

10.2 

0  56  20.40 

56  20.47 

4  15  53.6 

15  54.3 

7.1481 

8.048 

2.47 

3.28 

10 

5  34.4 

11.2 

0  56  22.49 

56  22.57 

4  16  10.0 

16  10.7 

7.1741 

8.068 

2.47 

3.28 

11 

5  30.5 

12.2 

0  56  24.70  56  24.78 

4  16  27.2 

16  27.9 

7.1986 

8.087 

2.47 

3.27 

12 

5  26.6 

13.2 

0  56  27.05  r6  27.14 

4  16  45.2 

16  46.0 

7.2219 

8.105 

2.47 

3.27 

13 

5  22.7 

14.2 

0  56  29.52 

56  29.61 

4  17    4.0 

17    4.8 

7.2439 

8.123 

2.47 

3.27 

14 

5  18.8 

ISiJ 

0  56  32.11 

56  32.91 

4  17  23.5 

17  24.3 

7.2649 

8.140 

2.47 

3.26 

15 

5  14.9 

16.2 

0  56  34.82 

56  34.92 

4  17  43.8 

17  44.7 

7.2844 

8.156 

2.46 

3.26 

16 

5  11.0 

17.2 

0  56  37.66 

56  37.77 

4  18    4.8 

18    5.7 

7.3033 

8.172 

2.46 

3.26 

17 

5    7.2 

18.2 

0  56  40.62 

56  40.73 

4  18  26.6 

18  27.5 

7.3212 

8.187 

2.46 

3iJ5 

18 

5    3.3 

1&.2 

0  56  43.70 

56  43.82 

4  18  49.1 

18  50.0 

7.3386 

8.201 

2.46 

3.25 

19 

4  59.4 

20.2 

0  56  46.90 

56  47.02 

4  19  12.4 

19  13.4 

7.3551 

8.215 

2.45 

3.24 

20 

4  55.5 

21.2 

0  56  50.23 

56  50.36 

4  19  36.4 

19  37.4 

7.3709 

8.22J) 

2.45 

3.24 

21 

4  51.7 

2'J.2 

0  56  53.68 

56  53.81 

4  20     1.1 

20    2.1 

7.3857 

8.242 

2.45 

3.24 

22 

4  47.8 

23.2 

0  56  57.24 

56  57.38 

4  20  26.5 

20  27.5 

7.4001 

8.254 

2.45 

3.23 

23 

4  43.9 

24.2 

0  57    0.92 

57    1.06 

4  20  52.6 

20  53.7 

7.4140 

8.266 

2.44 

3.23 

24 

4  40.0 

25.2 

0  57    4.71 

57    4.86 

4  21  19.5 

21  20.6 

7.4271 

8.277 

2.44 

3.22 

25 

4  36.2 

26.1 

0  57    8.61 

57    8.76 

4  21  47.1 

21  48.2 

7.4400 

8.288 

2.44 

3.22 

26 

4  32.3 

27.1 

0  57  12.63 

67  12.79 

4  22  15.4 

22  16.5 

7.45^>3 

8.298 

2.44 

3.22 

27 

4  28.4 

28.1 

0  57  16.77 

57  16.93 

4  22  44.3 

22  45.5 

7.4641 

8.308 

2.43 

3.21 

28 

4  24.5 

29.1 

0  57  21.02 

57  21.19 

4  23  13.8 

23  15.0 

7.4756 

8.318 

2.43 

3.21 

29 

4  20.7 

30.1 

0  57  25.39 

57  25.56 

4  23  44.0 

23  45.2 

7.4868 

.  8.327 

2.43 

3.21 

30 

4  16.8 

31.1 

0  57  29.87 

57  30.05 

4  24  14.9 

24  16.1 

7.4975 

8.336 

2.42 

3.20 

31 

4  13.0 

Feb.  1.1 

0  57  34.45 

57  34.63 

4  24  46.5 

24  47.8 

7.5080 

8.345 

2.42 

3iJ0 

1 

4     9.1 

2.1 

0  57  39.14 

57  39.33 

4  25  18.7 

25  20.0 

7.5180 

8.354 

2.41 

3.19 

2 

4    5.3 

3.1 

0  57  43.94 

57  44.13 

4  25  .51.6 

25  52.9 

7.5276 

8.362 

2.41 

3.19 

3 

4    1.4 

4.1 

0  57  48.85 

57  49.05 

4  26  25.1 

26  26.4 

7.5372 

8.370 

2.40 

3.18 

4 

3  57.6 

5.1 

0  57  53.86 

57  54.06 

4  26  59.2 

27    0.6 

7.5463 

8.378 

2.40 

3.18 

5 

3  53.7 

6.1 

0  57  58.97 

57  59.18 

4  27  33.8 

27  35.2 

7.5550 

8.386 

2.39 

3.17 

6 

3  49.9 

7.1 

0  58    4.19 

58    4.40 

4  28    9.1 

28  10.5 

7.5632 

8.393 

2.39 

3.17 

7 

3  46.0 

8.1 

0  58    9.51 

58    9.72 

4  28  45.0 

28  46.4 

7.5714 

8.400 

2.38 

3.16 

8 

3  42.2 

9.1 

0  58  14.93 

58  15.15 

4  29  21.5 

29  2:\o 

7.6795 

8.407 

2.38 

3.15 

9 

3  38.3 

10.1 

0  58  20.44 

58  20.66 

4  29  58.5 

30    0.0 

7.5872 

8.414 

2.37 

3.14 

10 

3  34.5 

11.1 

0  58  26  05 

58  26.28 

4  30  36.1 

30  37.6 

7.5945 

8.420 

2.37 

3.14 

11 

3  30.6 

12.1 

0  58  31.76-  58  31.99 

4  31  14.2 

31  15.7 

7.6017 

8.426 

2.36 

3.13 

12 

3  26.8 

13.1 

0  58  37.56 

58  37.79 

4  31  52.9 

31  54.5 

7.6087 

8.432 

2.36 

3.12 

13 

3  23.0 

14.1 

0  58  43.45 

58  43.69 

4  32  322 

32  33.8 

7.6154 

8.438 

2.35 

3.11 

14 

3  19.2 

15.1 

0  58  49.44 

58  49.68 

4  33  12.0 

33  13.6 

7.6221 

8.444 

2.35 

3.10 

15 

3  15.3 

16.1 

0  58  55.52 

58  55.76 

4  33  52.3 

33  53.9 

7.6286 

8.449 

2.34 

3.09 

16 

3  11.5 

17.1 

0  59    1.68 

59    1.93 

4  34  33.0 

34  34.7 

7.6350 

8.454 

2.33 

3.08 

17 

3    7.6 

18.1 

0  59    7.93 

59    8.18 

4  35  14.2 

35  15.9 

7.6408 

8.459 

2.32 

3.07 

18 

3    3.8 

19.1 

0  59  14.27 

59  14.53 

4  35  55.9 

35  57.6 

7.6466 

8.464 

2.31 

3.06 

19 

2  59.9 

20.1 

0  59  20.69 

59  20.95 

4  36  38.1 

36  39.8 

7.6522 

8.469 

2.30 

3.05   20 

2  56.1 

21.1 

0  59  27.19 

59  27.45 

4  37  20.8 

37  22.6 

7.6575 

8.474 

2.29 

3.04   21 

2  52.3 

22.1 

0  59  33.78 

59  34.05 

4  38    4.0 

38    5.8 

7.6627 

8.479 

2.28 

3.02 

22 

2  48.5 

23.1 

0  59  40.45 

59  40.72 

4  38  47.6 

38  49.4 

7.6679 

8.483 

2.27 

3.01 

23 

2  44.7 

24.1 

0  59  47.19 

59  47.46 

4  39  31.6 

39  33.4 

7.6728 

8.487 

2.26 

3.00 

24 

2  40.9 

25.1 

0  59  54.00 

59  54.28 

4  40  16.0 

40  17.9 

7.6776 

8.491 

2.25 

2.99 

25 

2  37.1 

26.1 

1     0    0.89 

0    1.17 

4  41     0.9 

41     2.8 

7.6831 

8.495 

2.24 

2.97 

26 

2  33.3 

27.1 

1     0    7.86 

0    8.14 

4  41  46.2 

41  48.1 

7.6866 

8.499 

!     2.23 

2.96 

27 

2  29.4 

28.1 

1     0  14.89 

0  15.18 

4  42  31.8 

42  33.7 

7.6909 

8.503 

2.22 

2.95   28 

2  25.6 

29.1 

1     0  21.99 

0  22.28 

4  43  17.8 

43  19.8 

7.6952 

8.506 

,     2.21 

2.94   29 

2  21.8 

30.1 

1     0  29.16 

0  29.46 

+4  44    4.1>  44    6.1 

+7.69i)3 

+8.509 

i  +2.20 

+2.92   30 

2  18.0 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparent 
Right  Ascension. 

Apparent  Declination. 

Log  of  a. 

Log  of  b.~ 

Mean  Solar 

Time  of  Me-  ; 
rldian  Trannit 

Month. 

At 

Sidereal  Oh. 

At 

Trani4it. 

At 
Sidereal  Gb. 

At 
Transit 

InR.A. 

In  Dec 

fnR.A. 

In  Dec. 

Mar.  l.i 

b    m      D 
1     0  21.99 

ni      H 
0  92.28 

+1  43  17.8 

43  19.8 

+7.6952 

+8.506 

+2.21 

+2.94 

d     h     m 
1    2  21.8 

2.1 

1     0  29.16 

0  29.46 

4  44    4.1 

44    6.1 

7.6993 

8.509 

2.20 

2.92 

2    2  18.0 

3.0 

1    0  36.40 

0  36.70 

4  44  50.8 

44  52.8 

7.7033 

8.512 

2.19 

2.91 

3    2  14.2 

40 

1    0  43.70 

0  44.00 

4  45  37.8 

45  39.8 

7.7072 

8.515 

2.18 

2.90 

4    2  10.4 

5.0 

1     0  51.06 

0  51.37 

4  46  25.1 

46  27.1 

7.7109 

8.518 

2.17 

2.89 

5    2    6.6 

6.0 

1     0  58.49 

0  58.80 

4  47  12.8 

47  14.8 

7.7142 

8.521 

2.15 

2.87 

6    2    2.8 

7.0 

1     1    5.98 

1    6.29 

4  48    0.7 

48    2.7 

7.7174 

8.524 

2.14 

2.86 

7     1  58.9, 

8.0 

1     1  13.52 

1  13.84 

4  48  48.9 

48  51.0 

7.7906 

8.527 

2.12 

2.85 

8     1  55.1 

90 

1     1  21.11 

1  21.43 

4  49  37.4 

49  39.5 

7.7236 

8.530 

2.11 

2.84 

9     1  51.3 

10.0 

1     1  28.76 

1  1^9.09 

4 '50  26.3 

50  28.4 

7.7266 

8.532 

2.09 

2.82 

10     1  47.5 

11.0 

1     1  36.46 

136.79 

4  51  15.4 

51  17.5 

7.7295 

8.534 

2.08 

2.81 

11     1  43.7 

12.0 

1     1  44.21 

144.54 

4  52    4.7 

52    6.8 

7.7321 

8.536 

2.06 

2.80 

12     1  39.9 

13.0 

1     1  52.01 

1 .52.35 

4  52  54.3 

52  56.4 

7.7348 

8.538 

2.05 

2.79 

13     1  3S.1 1 

14.0 

1     1  59.85 

2    0.19 

4  53  44.1 

53  46.2 

7.7374 

8.540 

2.03 

2.77  14     1  32.3  1 

15.0 

1     2    7.74 

2    8.08 

4  54  34.2 

54  36.4 

7.7397 

8.542 

2.01 

2.76 

15     1  28.5 

16.0 

1     2  15.67 

2  16.01 

4  55  24.5 

55  96.7 

7.7421 

8.544 

1.99 

2.74 

16    1  24.7! 

17.0 

1     2  23.64 

2  23.98 

4  56  15.0 

56  17.2 

7.7445 

8.546 

1.97 

2.72 

17     1  20.9 

18.0 

1     2  31.66 

2  32.01 

4  57    5.7 

57    7.9 

7.7466 

8.548 

1.95 

2.70 

18     1  17.1, 

19.0 

1    2  39.72 

2  40.07 

4  57  56.5 

57  58.7 

7.7487 

8.549 

1.93 

+2.67 

19     1  13.3' 

20.0 

1     2  47.81 

2  48.16 

4  58  47.4 

58  49.6 

7.7505 

8.550 

1.91 

20     1     9.5 

21.0 

1    2  55.93 

2  56.28 

4  59  38.4 

59  40.6 

7.7522 

8.551 

1.89 

21     1     5.7 

22.0 

1     3    4.08 

3    4.43 

5    0  29.5 

0  31.7 

7.7536 

8.552 

1.87 

22     1     2.0 

23.0 

1     3  12.26 

3  12.61 

5    1  20.8 

1  23.0 

7.7550 

8.553 

1.84 

23     0  58i2 

24.0 

1     3  20.47 

3  20.83 

5    2  12.3 

2  14.5 

7.7564 

8.554 

1.81 

24     0  54.4 

25.0 

1     3  28.70 

3  29.06 

5    3    3.9 

3    6.1 

7.7577 

8.554 

1.78 

f&     0  50.6 

26.0 

1     3  36.96 

3  37.32 

5    3  55.5 

3  57.8 

7.7589 

8.555 

1.75 

26     0  46.8 

27.0 

1     3  45.24 

3  45.60 

5    4  47.2 

4  49.5 

7.7600 

8.555 

1.71 

27     0  43.0 

28.0 

1     3  53.54 

3  53.90 

5    5  38.9 

5  41.2 

7.7611 

8.555 

+1.66 

28     0  39.2 

29.0 

1     4     1.86 

4    2.22 

5    6  30.7 

6  33.0 

7.7620 

8.556 

29     0  35.4  ' 

30.0 

1     4  10.19 

4  10.55 

5    7  22.5 

7  24.8 

7.7629 

8.556 

30     0  31.6 . 

31.0 

1     4  18.54 

4  l8.fH) 

5    8  14.3 

8  166 

7.7638 

8.556 

31     0  27.8 

Apr.  1.0 

1     4  26.9] 

4  27.28 

5    9    6.2 

9    8.5 

7.7645 

8.556 

1     0  24.0 

2.0 

1     4  35.29 

4  35.66 

5    9  58.1 

10    0.4 

7.7650 

8.556 

2     0  20ii 

3.0 

1     4  43.68 

4  44.05 

5  10  49.9 

10  52.2 

7.7655 

8.556 

3    0  16.4 

4.0 

1    4  52.07 

4  52  44 

5  11  41.7 

11  44.0 

7.7660 

8.556 

4     0  12.6 

5.0 

1     5    0.47 

5    0.84 

5  12  33.5 

12  35.8 

7.7662 

8.556 

5     0    8.8 

6.0 

1     5    8.88 

5    9.25 

5  13  25.3 

13  27.6 

7.7663 

8.555 

6    0    5.0 

7.0 

1     5  17.29 

5  17.66 

5  14  17.0 

14  19.3 

7.7664 

8.555 

7    0    1.3 

8.0 

1     5  25.70 

5  26.07 

5  15    8.6 

15  10.9 

7.7664 

8.554 

7  23  575 

8.9 

1     5  34.11 

5  34.49 

5  16    0.1 

16    2.4 

7.7663 

8.554 

8  23  53.7 

9.9 

1     5  42.52 

5  42.90 

5  16  51.6 

36  53.9 

7.7661 

8.553 

9  23  49.9 

10.9 

1     5  50.92 

5  51.30 

5  17  43.0 

17  45.3 

7.7658 

8.552 

10  23  46.1 

11.9 

1     5  59.31 

5  59.69 

5  18  34.2 

18  36.5 

7.7654 

8.551 

11  23  42.3 

12.9 

1    6    7.70 

6    8.08 

5  19  25.3 

19  27.6 

7.7649 

8.550 

12  23  38.5 

13.9 

1     6  16.08 

6  16.46 

5  20  16.3 

20  18.6 

7.7643 

8.549 

13  23  34.7 

14.9 

1    6  24.44 

6  24.82 

5  21     7.2 

21    9.5 

7.7636 

8.548 

14  23  30.9 

15.9 

1     6  32.78 

6  33.17 

5  21  57.9 

22    0.2 

7.7628 

8.546 

15  23  27.1 

16.9 

1    6  41.11 

6  41.50 

5  22  48.4 

22  50.7 

7.7619 

8.545 

16  23  23.3 

17.9 

1    6  49.42 

6  49.81 

5  23  38.8 

23  41.1 

7.7609 

8.544 

-1.66 

—2.65 

17  23  19-5 

18.9 

1     6  57.71 

6  58.10 

5  24  29  0 

24  31.3 

7.7598 

8.542 

1.70 

2.69 

18  23  15-7 

19.9 

1     7    5.99 

7    6.38 

5  25  19.0 

25  21.3 

7.7586 

8.540 

1.74 

272 

19  23  11.9 

20.9 

1     7  14.24 

7  14.63 

5  26    8.8 

26  11.1 

7.7573 

8.538 

1.77 

2.74 

20  23    8.1 

21.9 

1     7  22.46 

7  22.85 

5  26  58.4 

27    0.7 

7.7559 

8.536 

1.80 

2.76  21  23    4^  1 

22.9 

1     7  30.65 

7  31.04 

5  27  47.7 

27  50.0 

7.7544 

8.532 

1.83 

2.78 

22  23    0.5 

23.9 

1     7  38.82 

7  39.21 

5  28  36.8 

28  39.1 

7.7527 

8.530 

1.85 

2.79 

23  22  56.8 

24.9 

1     7  46.95 

7  47.33 

5  29  25.6 

29  27.9 

7.7510 

8.528 

1.88 

2.81 

24  22  53.0 

25.9 

1     7  55.05 

7  55.43 

5  30  14.2 

30  16.5 

7.7492 

8.525 

1.90 

2.82 

25  22  49J2 

26.9 

1     8    3.12 

8    3.50 

5  31     2.5 

31     4  8 

7.7474 

8.522 

1.93 

2.84 

26  22  45.4 

27.9 

1     8  11.16 

8  11.54 

5  31  50.5 

31  52  8 

7.7455 

8.519 

1.95 

2.85 

27  22  41.6 

28.9 

1     8  19.16 

8  19.54 

5  32  38.2   32  40.5 

7.7435 

8.516 

1.97 

2.87 

28  22  37.81 

29.9 

1     8  27.12 

8  27.50 

5  33  25.6   33  27.9 

7.7414 

8.513 

1.99 

2.881  29  22  34.0  1 

30.9 

1     8  35.04 

8  35.42 

+5  34  12  7   34  15.0 

+7.7392 

+8.510 

—201 

—2.89 

30  22  30.2 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Month. 

Apparent 
Right  Aiicenaion. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar 
Time  of  Me- 
ridian TranBit. 

At 
Sidereal  Qh. 

At 

Tranelt. 

At 
Sidereal  Oh. 

At 
Transit 

InR.A. 

+7.7369 
7.7344 

In  Dec. 

Tn  R.A. 

In  Dec. 

d 
May  1.9 

2.9 

h    m      B 
1     8  42.92 
1    8  50.76 

ID         B 

8  43.30 
8  51.13 

+5  34  59!5 
5  35  46.0 

35     1:7 
35  48.2 

+8.507 
8i>04 

—2.03 
2.05 

—2.90 
2.91 

d     I1     m 

1  22  26.4 

2  22  22.6 

3.9 

1     8  58.55 

8  58.92 

5  36  32.1 

36  34.3 

7.7318 

8.501 

2.06 

2.92 

3  22  18.8 

4.9 

1     9    6.29 

9   6.66 

5  37  17.9 

37  20.1 

7.7291 

8.498 

2.08 

2.93 

4  22  15.0 

5.9 

1    9  13.98 

9  14.35 

5  38    3.3 

38    5.5 

7.7263 

8.494 

2.09 

2.94 

5  22  11.2 

6.9 

1     9  21.62 

9  21.99 

5  38  48.3 

38  50.5 

7.7234 

8.490 

2.11 

2.95 

6  22    7.4 

7.9 

1     9  29.21 

9  29.58 

5  39  32.9 

39  35.1 

7.7204 

8.486 

2.12 

2.96 

7  22    3.6 

8.9 

1    9  36.75 

9  37.11 

5  40  17.2 

40  19.4 

7.7173 

8.482 

2.13 

2.97 

8  21  59.8 

9.9 

1    9  44.23 

9  44.59 

5  41     1.1 

41    3.3 

7.7141 

8.478 

2.14 

2.98 

9  21  55.9 

10.9 

1    9  51.66 

9  52.02 

5  41  44.6 

41  46.8 

7.7107 

8.474 

2.16 

2.99 

10  21  52.1 

11.9 

1     9  59.02 

9  59.38 

5  42  27.6 

42  29.7 

7.7072 

8.470 

2.17 

3.00 

11  21  48.3 

12.9 

1  10    6.32 

10    6.68 

5  43  10.2 

43  12.3 

7.7036 

8.465 

2.18 

3.01 

12  21  44.5 

13.9 

1  10  13.57 

10  13.92 

5  43  52.4 

43  54.5 

7.6998 

8.460 

2.19 

3.02 

13  21  40.7 

14.9 

1  10  20.75 

10  21.10 

5  44  34.1 

44  36.2 

7.6959 

8.455 

2.20 

3.03 

14  21  36.9 

15.9 

1  10  27.86 

10  28.21 

5  45  15.4 

45  17.5 

7.6919 

8.450 

2.21 

3.04 

15  21  33.1 

16.8 

I  10  34.91 

10  35.25 

5  45  56.2 

45  58.2 

7.6878 

8.445 

2.22 

3.05 

16  21  29.3 

17.8 

1  10  41.89 

10  42.23 

5  46  36.5 

46  38.5 

7.6835 

8.440 

2.23 

3.06 

17  21  25.4 

18.8 

1  10  48.80 

10  49.14 

5  47  16.4 

47  18.4 

7.6790 

8.434 

2.24 

3.07 

18  21  21.6 

19.8 

1  10  55.64 

10  55.98 

5  47  55.8 

47  57.8 

7.6744 

8.428 

2.25 

3.08 

19  21  17.8 

20.8 

1  11    2.41 

11    2.75 

5  48  34.7 

48  36.6 

7.6697 

8.422 

2.26 

3.09 

20  21  14.0 

21.8 

1  11    9.10 

y    9.43 
n  16.05 

5  49  13.0 

49  14.9 

7.6648 

8.416 

2.26 

3.09 

21  21  10.2 

22.8 

1  11  15.72 

5  49  50.9 

49  52.8 

7.6598 

8.410 

2.27 

3.10 

22  21    6.4 

23.8 

1  11  22.26 

11  22.59 

5  50  28.3 

50  30.2 

7.6547 

8.404 

2.28 

3.11 

23  21    2.6 

24.8 

1  11  28.72 

11  29.04 

5  51     5.1 

51     7.0 

7.6495 

8.398 

2.29 

3.12 

24  20  58.8 

25.8 

1  11  35.11 

11  35.43 

5  51  4L.4 

51  43.2 

7.6442 

8.391 

2.29 

3.12 

25  20  54.9 

26.8 

1  11  41.43 

11  41.75 

5  52  17.1 

52  18.9 

7.6387 

8.384 

2.30 

3.13 

26  20  51.1 

27.8 

1  11  47.66 

11  47.97 

5  52  52.3 

52  54.1 

7.6330 

8.377 

2.31 

3.13 

27  20  47i2 

28.8 

1  11  53.80 

11  54.11 

5  53  26.9 

53  28.6 

7.6272 

8.370 

2.32 

3.14 

28  20  43.4 

29.8 

1  11  59.85 

12    0.15 

5  54     1.0 

54    2.7 

7.6212 

8.363 

2.32 

3.14 

29  20  39.5 

30.8 

1  12    5.83 

12   6.13 

5  54  34.5 

54  36.2 

7.6149 

8.356 

2.33 

3.15 

30  20  35.7 

318 

1  12  11.72 

12  12.02 

5  55    7.5 

55    9.2 

7.6083 

8.348 

2.33 

3.15 

31  20  31.9 

June  1.8 

1  12  17.52 

12  17.81 

5  55  39.9 

55  41.6 

7.6015 

8.340 

2.34 

3.16 

1  20  28.1 

2.8 

1  12  23.22 

12  23.51 

5  56  11.6 

56  13.2 

7.5945 

8.332 

2.34 

3.16 

2  20  24.2 

3.8 

1  12  28.82 

12  29.10 

5  56  42.8 

56  44.4 

7.5873 

8.323 

2.35 

3.17 

3  20  20.4 

4.8 

1  12  34.34 

12  34.62 

5  57  13.4 

57  15.0 

7.5800 

8.314 

2.35 

3.17 

4  20  16.6 

5.8 

1  12  39.77 

12  40.05 

5  57  43.4 

57  44.9 

7.5725 

8.305 

2.36 

3.18 

5  20  12.8 

6.8 

1  12  45.12 

12  45.39 

5  58  12.7 

58  14.2 

7.5649 

8.295 

2.36 

3.18 

6  20    8.9 

7.8 

1  12  50.36 

12  50.63 

5  58  41.4 

58  42.9 

7.5569 

8.285 

2.37 

3.18 

7  20    5.1 

8.8 

1  12  55.50 

12  55.76 

5  59    9.5 

59  11.0 

7.5487 

8.275 

2.:37 

3.19 

8  20    1.2 

9.8 

1  13    0.54 

13    0.80 

5  59  37.0 

59  38.4 

7.5405 

8.265 

2.38 

3.19 

9  19  57.4 

10.8 

1  13    5.49 

13    5.74 

6    0    3.9 

0    5.3 

7.5317 

8.254 

2.38 

3.19 

10  19  53.5 

11.8 

1  13  10.34 

13  10.59 

6    0  30.1 

0  31.5 

7.5224 

8.243 

2.39 

3.19 

11  19  49.7 

12.8 

1  13  15.08 

13  15.32 

6    0  55.6 

0  56.9 

7.5130 

8.231 

2.39 

3.20 

12  19  45.8 

13.8 

1  13  19.72 

13  19.96 

6    1  20.5 

1  21.8 

7.5035 

8.219 

2.40 

3.20 

13  19  42.0 

14.8 

1  13  24.26 

13  24.49 

6    1  44.7 

1  46.0 

7.4937 

8.206 

2.40 

3.20 

14  19  38.1 

15.8 

1  13  28.69 

13  28.92 

6    2    8.2 

2    9.4 

7.4833 

8.193 

.2.41 

3.20 

15  19  34.3 

168 

1  13  33.02 

13  33.24 

6    2  31.1 

2  32.3 

7.4726 

8.180 

2.41 

3.20 

16  19  30.4 

17.8 

1  13  37.24 

13  37.46 

6    2  53.3 

2  54.4 

7.4615 

8.167 

2.42 

3.21 

17  19  26.5 

18.8 

1  13  41.36 

13  41.57 

6    3  14.8 

3  15.9 

7.4502 

8.153 

2.42 

3.21 

18  19  22.6 

19.8 

1  13  45.37 

13  45.58 

6    3  35.6 

3  36.7 

7.4386 

8.138 

2.42 

3.21 

19  19  18.8 

20.8 

1  13  49.27 

13  49.47 

6    3  55.8 

3  56.8 

7.4265 

8.122 

2.42 

3.21 

20  19  14.9 

21.7 

1  13  53.06 

13  53.26 

6    4  15.3 

4  16.3 

7.4140 

8.106 

2.43 

3.22 

21  19  11.1 

22.7 

1  13  56.73 

13  56.92 

6    4  34.0 

4  34.9 

7.4010 

8.089 

2.43 

3.22 

22  19    7.2 

23.7 

1  14    0.30 

14    0.49 

6    4  52.1 

4  53.0 

7.3875 

8.071 

2.43 

3.22 

23  19    3.4 

24.7 

1  14    3.76 

14    3.94 

6    5    9.5 

5  10.4 

7.3734 

8.053 

2.43 

3.22 

24  18  59.5 

25.7 

1  14    7.10 

14    7.28 

6    5  26.1 

5  26.9 

7.3588 

8.034 

2.44 

3.23 

25  18  55.6 

26.7 

1  14  10.33 

14  10.50 

6    5  42.0 

5  42.8 

7.3434 

8.014 

2.44 

3.23 

26  18  51.7 

27.7 

1  14  13.45 

14  13.61 

6    5  575 

5  58.0 

7.3274 

7.fl93 

2.44 

3.23 

27  18  47.8 

287 

1  14  16.45 

14  16.60 

6    6  11.7 

6  12.4 

7.3108 

7.970 

2.44 

3.23 

28  18  43.9 

29.7 

1  14  19.34 

14  19.49 

6    6  25.5 

6  26.2 

7.2935 

7.946 

2.45 

3.24 

29  18  40.0 

30.7 

1  14  22.11 

14  22.25 

6   6  :^.6 

6  39.2 

7.2755 

7.921 

2.45 

3.24 

30  18  36.1 

31.7 

I  14  24.77 

14  24.91 

-|r6    6  51.0 

6  51.6 

+7.2561 

+7.894 

—245 

—3.241  31  18  32.2  1 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Month. 

Apparent 
Rigbt  AMceniiion. 

Apparent  Declination. 

Log  of  a. 

Log  of  b. 

Mean  Solar    , 
Time  of  Me- 
ridian TranaiL 

At 

Siderefil  Oh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  Dec 

InR.A. 

TnDec 

d 

h    m      H 

m      8 

o 

/     // 

/      It 

d     h     m 

July  1.7 

1  14  24.77 

14  24.91 

-K 

6  51.0 

6  51.6 

+7.2561 

+7.894 

—2.45 

—3.24 

1  18  325 

2.7 

1  14  27.31 

14  27.44 

6 

7    2.7 

7    3.3 

7.2361 

7.865 

2.45 

3.24 

2  18  28.4 

3.7 

1  14  29.73 

14  29.85 

6 

7  13.6 

7  14.1 

7.2150 

7.834 

2.45 

3.24 

3  18  24.5 

4.7 

1  14  32.03 

14  32.15 

6 

7  23.7 

7  24.2 

7.1929 

7.801 

2.46 

3.25 

4  18  20.6 

5.7 

1  14  34.21 

14  34.32 

6 

7  33.1 

7  33.5 

7.1690 

7.765 

2.46 

3.25 

5  18  16.7 

6.7 

1  14  36.27 

14  36.37 

6 

7  41.8 

7  42.2 

7.1438 

7.725 

2.46 

3.25 

6  18  12.8 

7.7 

1  14  38.22 

14  38.32 

6 

7  49  8 

7  50.2 

7.1170 

7.680 

2.46 

3.25 

7  18    8.9 

8.7 

1  14  40.05 

14  40.14 

6 

7  57.0 

7  57.3 

7.0884 

7.630 

2.46 

3.25 

8  18     5.0 

9.7 

1  14  41.75 

14  41.84 

6 

8    3.5 

8    3.8 

7.0578 

7.574 

2.46 

3.25 

9  18     1.1 

10.7 

1  14  43.33 

14  43.41 

6 

8    9.3 

8    9.6 

7.0249 

7.509 

2.46 

3.25 

10  17  575 

11.7 

1  14  44.79 

14  44.86 

6 

8  14.3 

8  14.5 

6.9886 

7.429 

2.46 

3.25 

11  17  533 

12.7 

1  14  46.14 

14  46.21 

6 

8  18.6 

8  18.8 

6.9489 

7.340 

2.46 

3.25 

12  17  49.3  i 

13.7 

1  14  47.36 

14  47.42 

6 

8  22  2 

8  22.3 

6.9061 

7.222 

2.46 

3.25 

13  17  45.4 

14.7 

1  14  48.46 

14  48.51 

6 

8  25.0 

8  25.1 

6.8587 

7.066 

2.46 

3J25 

14  17  41.5 

15.7 

1  14  49.44 

14  49.49 

6 

8  27.0 

8  27.1 

6.8043 

6.819 

2.46 

3.25 

15  17  37.6' 

16.7 

1  14  50.29 

14  50.33 

6 

8  28.3 

8  28.3 

6.7420 

+6.143 

2.46 

3.25 

16  17  33.7 

17.7 

1  14  51.02 

14  51 .06 

6 

8  28.9 

8  28.9 

6.6710 

—6.562 

2.46 

3.25 

17  17  29.8 

18.7 

1  14  51.63 

14  51.66 

6 

8  28.7 

8  28.7 

6.5860 

6.939 

2.46 

3.25 

18  17  25.9 , 

19.7 

1  14  52.12 

14  52.14 

6 

8  27.8 

8  27.7 

6.4776 

7.143 

2.46 

3.25 

19  17  22.0 ; 

20.7 

1  14  52.50 

14  52.52 

6 

8  26.2 

8  26.1 

6.3330 

lani 

2.46 

3.25 

20  17  18.0 

21.7 

1  14  52.75 

14  52.76 

6 

8  23.8 

8  23.7 

6.1204 

7.379 

2.46 

355 

21  17  14.1 

22.7 

1  14  52.88 

14  52.88 

6 

8  20.7 

8  20.6 

+5.6710 

7.462 

2.46 

3iJ5 

22  17  105 

23.7 

1  L4  52.89 

14  52.89 

6 

8  16.9 

8  16.7 

—5.1618 

7.532 

2.46 

3.24 

23  17    6.3 

24.7 

1  14  52.77 

14  52.76 

6 

8  12.4 

8  12.2 

6.0784 

7.5J)2 

2.46 

3.24 

24  17    2.3 

25.7 

1  14  52.53 

14  52.52 

6 

8    7.2 

8    7.0 

6.3115 

7.644 

2.46 

3.24 

25  16  58.4 

26.7 

1  14  52.17 

14  52.15 

6 

8     1.2 

8     1.0 

6.4597 

7.690 

2.46 

3.24 

26  16  54.4 

27.7 

1  14  51.70 

14  51.67 

6 

7  54.5 

7  54.2 

6.5700 

7.731 

2.46 

3i24 

27  16  50.5 

28.6 

1  14  51.11 

14  51.08 

6 

7  47.1 

7  46.8 

6.6579 

7.770 

2.46 

3.24 

28  16  46.5 

29.6 

1  14  50.39 

14  50.35 

6 

7  39.0 

7  38.6 

6.7324 

7.804 

2.46 

3.24 

29  16  42.6 

30.6 

1  14  49.55 

14  49.50 

6 

7  30.2 

7  29.8 

6.7935 

7.836 

2.46 

3.24 

30  16  38.6 

31.6 

1  14  48.59 

14  48.54 

6 

7  20.6 

7  20.2 

6.8481 

7.866 

2.45 

3i» 

31   16  34.7 

Aug.  1.6 

1  14  47.52 

14  47.46 

6 

7  10.3 

7    9.8 

6.8976 

7.894 

2.45 

3.23 

1   16  30.7 , 

2.6 

1  14  46.32 

14  46.26 

6 

6  59.3 

6  58.8 

6.9403 

7.920 

2.45 

3.23 

2  16  26.8 

3.6 

1  14  45.01 

14  44.94 

6 

6  47.6 

6  47.1 

6.9792 

7.945 

2.45 

3.23 

3  16  22.8 

4.6 

1  14  43.58 

14  43.50 

6 

6  35.3 

6  34.7 

7.0148 

7.968 

2.45 

3.23 

4  16  18.9 

5.6 

1  14  42.03 

14  41.95 

6 

6  22.4 

6  21.8 

7.0471 

7.990 

2.45 

3.22 

5  16  14.9 

6.6 

1  14  40.37 

14  40.28 

6 

6    8.7 

6    8.0 

7.0772 

8.011 

2.44 

3.22 

6  16  10.9' 

7.6 

1  14  38.59 

14  38.49 

6 

5  54.3 

5  53.6 

7.1053 

8.030 

2.44 

3.22 

7  16    7.0 

8.6 

1  14  36.70 

14  36.60 

6 

5  39.2 

5  38.5 

7.1317 

8.048 

2.44 

3.21 

8  16     3.0 

9.6 

1  14  34.69 

14  34.58 

6 

5  23.4 

5  22.6 

7.1561 

8.065 

2.44 

3i21 

9  15  59.0 

10.6 

1  14  32.57 

14  32.46 

6 

6    6.9 

5    6.1 

7.1791 

8.082 

2.44 

3.20 

10  15  55.0 

11.6 

1  14  30.34 

14  30.22 

6 

4  49.8 

4  49.0 

7.2010 

8.098 

2.43 

3i20 

11  15  51.1 

12.6 

1  14  28.00 

14  27.88 

6 

4  32.1 

4  31.2 

7.2214 

8.113 

2.43 

3.19 

12  15  47.1 

13.6 

1  14  25.54 

14  25.41 

6 

4  13.7 

4  12.8 

7.2408 

8.128 

2.43 

3.19 

13  15  43.1 

14.6 

1  14  22.97 

14  22.84 

6 

3  54.7 

3  53.7 

7.2595 

8.142 

2.42 

3.18 

14  15  39.1 , 

15.6 

1  14  20.29 

14  20.15 

6 

3  35.0 

3  34.0 

7iW74 

8.155 

2.42 

3.18 

15  15  355 

16.6 

1  14  17.51 

14  17.37 

6 

3  14.7 

3  13.7 

7,2942 

8.168 

2.41 

3.17 

16  15  315 

17.6 

1  14  14.63 

14  14.48 

6 

2  53.8 

2  52.7 

7.3104 

8.181 

2.41 

3.17 

17  15  275 

18.6 

1  14  11.64 

14  11.49 

6 

2  32.3 

2  31.2 

7.3255 

8.193 

2.40 

3.16   18  15  235 

19.6 

1  14    8.54 

14    8.38 

6 

2  10.2 

2    9.1 

7.3403 

8.204 

2.40 

3.16   19  15  195 

20.6 

1  14    5.33 

14    5.17 

6 

1  47.4 

1  46.2 

7.3545 

8.215 

2.39 

3.15   20  15  155 

21.6 

1   14    2.02 

14    1.85 

6 

1  24.0 

1  22.8 

7.3680 

8.225 

2.39 

3.15;  21  15  115 

22.6 

1  13  58.61 

13  58.44 

8 

1     0.0 

0  58.8 

7.3808 

8.235 

2.38 

3.141  22  15     7.3 

23.6 

1  13  55.10 

13  54.92 

6 

0  35.5 

0  34.3 

7.3928 

8.245 

2.38 

3.14   23  15     3.3 1 

24.6 

1  13  51.50 

13  51.32 

6 

0  10.5 

0    9.2 

7.4046 

8.254 

2.37 

3.13 

24  14  59.3' 

25.6 

1  13  47.79 

13  47.60 

5  59  45.0 

59  43.7 

7.4160 

8.263 

2.36 

3.12-  25  14  55.3 

26.6 

1  13  43.99 

13  43.80 

5  59  18.9 

59  17.6 

7.4268 

8.272 

2.36 

3.12;  26  14  51.3 

27.6 

1  13  40.09 

13  39.89 

5  58  52.3 

58  51.0 

7.4372 

8.280 

2.35J 

3.11 

27  14  474 

28.6 

1  13  36.10 

13  35.90 

5 

58  25.2 

58  23.8 

7.4472 

8.288 

2.35 

3.10   28  14  43.4 

29.6 

1   13  32.03 

13  31.82 

5 

57  57.5 

57  56.1 

7.4568 

8.296 

2.34 

3.00  29  14  3JU 

30.6 

1  13  27.86 

13  27.65 

5 

57  29.3 

57  27.9 

7.4662 

8.303 

2.34 

3.09   30  14  35.4 

31.6 

1  13  23.60 

13  23.38 

-h^> 

57    0.6 

56  59.2 

—7.4751 

—8.310 

—2.33 

—3.08  31  14  31.4 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 

Apparvot 
lUght  A8ceiijdon. 

Apparent  Declination. 

Log  of  a. 

Log  of  h. 

Mean  Solar 
Time  of  Me- 
ridian Transit 

Month. 

At 
Slderool  Oh. 

At 

Transit, 

At 

Sidereal  Ch. 

At 
Traniit. 

InR.A. 

In  Dec. 

InR.A. 

In  Dec 

d 

h    m      8 

m      B 

4^  5d  3L4 

/      II 

d     h     m 

Sept.  1.6 

1  13  19.26 

13  19.04 

56  30.0 

—7.4838 

—8.317 

—2.32 

—3.07 

1  14  27.4 

2.5 

1  13  14.83 

13  14.60 

5  56    1.8 

56    0.3 

7.4922 

8.324 

2.31 

3.06 

2  14  23.3 

3.5 

1  13  10.31 

13  10.08 

5  55  31.7 

55  30.2 

7.5002 

8.330 

2.30 

3.05 

3  14  19.3 

4.5 

1  13    5.71 

13    5.47 

5  55    1.1 

54  59.6 

7.5080 

8.336 

2.29 

3.04 

4  14  15.3 

5.5 

1  13    1.03 

13    0.79 

5  54  30.1 

54  28.6 

7.5154 

8.342 

2.28 

3.03 

5  14  11.3 

6.5 

1  12  56.28 

12  56.04 

5  53  58.7 

53  57.1 

7.5226 

8.348 

2.27 

3.02 

6  14    7.3 

7.5 

1  12  51.45 

12  51.20 

5  53  26.9 

53  25.3 

7.5294 

8.353 

2.26 

3.01 

7  14    3.3 

8.5 

1  12  46.54 

12  46.29 

5  52  54.6 

52  53.0 

•     7.5359 

8.358 

2.25 

2.99 

8  13  59.2 

9.5 

1  12  41.56 

12  41.31 

5  52  21.9 

52  20.3 

7.5421 

8.363 

2.24 

2.98 

9  13  ^.2 

10.5 

1  12  36.50 

12  36.24 

5  51  48.8 

51  47.1 

7.5482 

8.368 

2i22 

2.96 

10  13  51.2 

11.5 

1  12  31.37 

12  31.11 

5  51  15.3 

51  13.6 

7.5539 

8.373 

2.21 

2.95 

11  13  47.2 

12.5 

1  12  26.18 

12  25.92 

5  50  41.5 

50  39.8 

7.5592 

8.377 

2.20 

2.93 

12  13  43.1 

13.5 

1  12  20.93 

12  20.67 

5  50    7.4 

50    5.7 

7.5647 

8.381 

2.19 

2.91 

13  13  39.1 

14.5 

1  12  15.62 

12  15.35 

5  49  33J0 

49  31.3 

7.5698 

8.385 

2.17 

2.89 

14  13  35.1 

15.5 

1  12  10.25 

12    9.98 

5  48  58.2 

48  56.5 

7.5747 

8.389 

2.16 

2.87 

15  13  31.1 

16.5 

1  12    4.82 

12    4.56 

5  48  23.1 

48  21.4 

7.5793 

8.3J)2 

2.14 

2.85 

16  13  27.0 

17.5 

1  11  59.32 

11  59.05 

5  47  47.7 

47  46.0 

7.5837 

8.395 

2.13 

2.83 

17  13  23.0 

18.5 

1  11  53.76 

11  53.48 

5  47  12.0 

47  10.2 

7.5881 

8.398 

2.11 

2.81 

18  13  19.0 

19.5 

1  11  48.15 

11  47.87 

5  46  36.0 

46  34.2 

7.5922 

8.401 

2.09 

2.79 

19  13  15.0 

20.5 

1  11  42.49 

11  42.21 

5  45  59.8 

45  58.0 

7.5960 

8.404 

2.07 

2.77 

20  13  10.9 

21.5 

1  11  36.79 

11  36.51 

5  45  23.4 

45  21.6 

7.5998 

8.407 

2.05 

2.75 

21  13    6.9 

22.5 

1  11  31.04 

11  30.76 

5  44  46.8 

44  45.0 

7.6034 

8.410 

2.03 

2.72 

22  13    2.9 

23.5 

1  11  2554 

11  24.96 

5  44  10.0 

44    8.2 

7.6066 

8.412 

2.01 

2.70 

23  12  58.9 

24.5 

1  11  19.40 

11  19.11 

5  43  33.0 

43  31  iJ 

7.6097 

8.414 

1.98 

—2.67 

24  12  54.8 

25.5 

I  11  13.52 

11  13.23 

5  42  55.7 

42  53.9 

7.6127 

8.416 

1.95 

25  12  50.8 

26.5 

1  11    7.60 

11    7.31 

5  42  18.2 

42  16.4 

7.6156 

8.418 

1.92 

26  12  46.8 

27.5 

1  11     1.64 

11    1.35 

5  41  40.6 

41  38.8 

7.6182 

8.420 

1.89 

27  12  42.8 

28.5 

1  10  55.65 

10  55.36 

5  41     2.9 

41     1.0 

7.6205 

8.421 

1.85 

28  12  38.7 

29.5 

1  10  49.62 

10  49.33 

5  40  25.0 

40  23.1 

7.6227 

8.422 

1.82 

29  12  34.7 

30.5 

1  10  43.56 

10  43.27 

5  39  47.0 

39  45.1 

7.6246 

8.423 

1.78 

30  12  30.7 

Oct.  1.5 

1  10  37.48 

10  37.19 

5  39    8.9 

39    7.0 

7.6264 

8.424 

1.74 

1  12  26.6 

2.5 

1  10  31.38 

10  31.08 

5  38  30.7 

38  28.8 

7.6281 

8.425 

1.70 

2  12  22.6 

3.5 

1  10  25j;i6 

10  24.96 

5  37  52.4 

37  50.5 

7.6295 

8.426 

—1.66 

3  12  18.6 

4.5 

1  10  19.12 

10  18.82 

6  37  14.0 

37  12.1 

7.6307 

8.426 

4  12  14.5 

5,5 

1  10  12.96 

10  12.66 

5  36  35.6 

36  33.7 

7.6317 

8.426 

5  12  10.5 

6.5 

1  10    6.79 

10    6.49 

5  35  57.1 

35  55.2 

7.6327 

8.426 

6  12    6.5 

7.5 

1  10    0.60 

10    0.30 

5  35  18.6 

35  16.7 

7.6334 

8.426 

7  12    2.4 

8.5 

1     9  54.40 

9  54.10 

5  34  40.1 

34  38i2 

7.6341 

8.426 

8  11  58.4 

9.4 

1    9  48.20 

9  47.90 

5  34     1.7 

33  59.8 

7.6345 

8.426 

9  11  54.4 

10.4 

1    9  41.99 

9  41.69 

5  33  23.3 

33  21.4 

7.6346 

8.425 

10  11  50.3 

11.4 

1    9  35.78 

9  35.48 

5  32  45.0 

32  43.1 

7.6347 

8.424 

11  11  46.3 

12.4 

1     9  29.57 

9  29.27 

5  32    6.8 

32    5.0 

7.6347 

8.423 

12  11  42.3 

13.4 

1    9  23.36 

9  23.06 

5  31  28.7 

31  26.9 

7.6346 

8.422 

13  11  38.2 

14.4 

1    9  17.16 

9  16.86 

5  30  50.7 

30  48.9 

7.6:M3 

8.421 

14  11  34.2 

15.4 

1    9  10.97 

9  10.67 

5  30  12.8 

30  11.0 

7.6335 

8.420 

15  11  30.2 

16.4 

1    9    4.78 

9    4.48 

5  29  35.0 

29  33.2 

7.6327 

8.419 

16  11  26.1 

17.4 

1     8  58.60 

8  58.30 

5  28  57.3 

28  55.5 

7.6316 

8.417 

17  11  22.1 

18.4 

1     8  52.44 

8  52.15 

5  28  19.8 

28  18.0 

7.6304 

8.415 

18  11  18.1 

19.4 

1    8  46.30 

8  46.01 

5  27  42.4 

27  40.6 

7.6290 

8.413 

+1.66 

19  11  14.0 

20.4 

1     8  40.18 

8  39.89 

5  27    5.2 

27    3.4 

7.6275 

8.411 

1.71 

+2.68 

20  11  10.0 

21.4 

1     8  34.08 

8  33.79 

5  26  28.2 

26  26.4 

7.6259 

8.409 

1.75 

2.71 

21  11     6.0 

22.4 

1     8  28.01 

8  27.72 

5  25  51.4 

25  49.6 

7.6241 

8.406 

1.79 

2.74 

22  11     1.9 

23.4 

1     8  21.97 

8  21.68 

5  25  14.9 

25  13.1 

7.6221 

8.403 

1.84 

2.77 

23  10  57.9 

24.4 

1    8  15.96 

8  15.67 

5  24  38.6 

24  36.9 

7.6200 

8.400 

1.88 

2.79 

24  10  53.9 

25.4 

1     8    9.98 

8    9.70 

5  24    2.6 

24    0.9 

7.6177 

8.397 

l.S>2 

2.82 

25  10  49.9 

26.4 

1     8    4.03 

8    3.75 

5  23  26.8 

23  25.1 

7.6150 

8.394 

1.95 

2.84 

26  10  45.8 

27.4 

1     7  58.11 

7  57.83 

5  22  51.3 

22  49.6 

7.6124 

8.390 

1.98 

2.87 

27  10  41.8 

28.4 

1     7  52.23 

7  51.95 

5  22  16.1 

22  14.4 

7.6094 

8.:i86 

2.01 

2.89 

28  10  37.8 

29.4 

1     7  46.39 

7  46.11 

5  21  41.2 

21  39.5 

7.6062 

8.382 

2.03 

2.91 

29  10  33.8 

30.4 

1     7  40.60 

7  40.32 

5  21     6.6 

21     5.0 

7.6028 

8.378 

2.a5 

2.93   30  10  29.7 

31.4 

1     7  34.86 

7  34.59 

5  20  32.4 

20  30.8 

7.5992 

8.374 

2.07 

2.95   31  10  25.7 

32.4 

1     7  29.16 

7  28.89 

+5  19  58.6 

19  57.0 

—7.5954 

—8.369 

+2.09 

'  +2.96 

32  10  21.7  1 

49 


ase 
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FOR  WASHINGTON  SIDEREAL  NOON  AND  MERIDIAN  TRANSIT. 

Day  of 
Month. 

Apparent 
Klght  AKcenKlon. 

Apparent  Declination. 

Ix>gofa. 

Log 
InR.A. 

of*. 

Met 

Tim 
riduu 

in  Solar   , 
e  of  Me- 
1  Tranfit. 

h       XD 

At 

Sidereal  Oh. 

At 

Transit. 

At 
Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  Dec. 

In  Dec 

d 

h    m      B 

m      B 

o 

/     // 

/      // 

d 

Nov.  1.4 

1     7  29.16 

7  28.89 

+5 

19  58.6 

19  57.0 

—7.5954 

—8.369 

+2.09 

+2.96'     1 

10  21.7 

2.4 

1     7  23.52 

7  23.25 

5 

19  25.2 

19  23.6 

7.5913 

8.364 

2.11 

2.98 

2 

10  17.7 

3.4 

1     7  17.93 

7  17.67 

5 

18  52.1 

18  50.5 

7.5872 

8.359 

2.13 

2.99 

3  10  13.6  i 

4.4 

1     7  12.39 

7  12.13 

5 

18  19.4 

18  17.9 

7.5826 

8.353 

2.15 

3.00 

4 

10     9.6  1 

5.4 

1     7    6.91 

7    6.65 

5 

17  47.1 

17  45.6 

7.5781 

8.347 

2.16 

3.01 

5 

10    5.6  1 

6.4 

1     7    1.49 

7    1.23 

5 

17  15.2 

17  13.7 

7.5730 

8.341 

2.18 

3.03 

6  10     1.6  1 

7.4 

1    6  56.13 

6  55.87 

5 

16  43.8 

16  42.3 

7.5677 

8.335 

2.19 

3.04 

7 

9  57i> 

8.4 

1    6  50.84 

6  50.59 

5 

16  12.9 

16  11.5 

7.5624 

8.329 

2.21 

3.05 

8 

9  53.5 

9.4 

1     6  45.62 

6  45.37 

5 

15  42.4 

15  41.0 

7.5569 

8.323 

2.22 

3.06 

9 

9  49.5 

10.4 

1     6  40.47 

6  40.22 

5 

15  12.4 

15  11.0 

7.5509 

8.316 

2.24 

3.07 

10 

9  45.5 

11.4 

1     6  35.39 

6  35.15 

5 

14  42.9 

14  41.5 

7.5447 

8.308 

2.25 

3.08 

11 

9  41.4 

12.4 

1     6  30.37 

6  30.13 

5 

14  13.9 

14  12.6 

7.5383 

8.300 

2.26 

3.09 

12 

9  37.4 

13.4 

1     6  25.43 

6  25.20 

5 

13  45.3 

13  44.0 

7.5316 

8.292 

2.27 

3.10 

13 

9  33.4  j 

14.4 

1     6  20.57 

6  20.34 

5  13  17.2 

13  15.9 

7.5247 

8.284 

2.28 

3.11 

14 

9  29.4! 

15.3 

1     6  15.79 

6  15.57 

5 

12  49.7 

12  48.4 

7.5175 

'      8.275 

2.29 

3.12 

15 

9  25.3 

16.3 

1     6  11.09 

6  10.87 

5 

12  22.9 

12  21.7 

7.5100 

8i266 

2.30 

3.13 

16 

9  21.3 

17.3 

1    6    6.47 

6    6.26 

5  11  56.7 

11  55.5 

7.5023 

8.257 

2.31 

3.14 

17 

9  17.3 

18.3 

1    6    1.93 

6    1.72 

5 

11  31.0 

11  29.8 

7.4942 

8.247 

2.32 

3.15 

18 

9  13.3 

19.3 

1     5  57.48 

5  57.28 

5 

11     5.8 

11    4.6 

7.4856 

8.237 

2.33 

3.16   19 

9    9.31 

20.3 

1     5  53.12 

5  52.92 

5 

10  41.2 

10  40.1 

7.4766 

8.227 

2.34 

3.17 

20 

9    5.3 

21.3 

1     5  48.86 

5  48.67 

5 

10  17.2 

10  16.1 

7.4673 

8.216 

2.35 

3.17 

21 

9     1.3 

22.3 

1     5  44.69 

5  44.50 

5 

9  53.8 

9  52.7 

7.4576 

8.204 

2.36 

3.18 

22 

8  57.3 

23.3 

1    5  40.61 

5  40.43 

5 

9  31.0 

9  30.0 

7.4475 

8.192 

2.37 

3.19 

23 

8  53.3 

24.3 

1     5  36.62 

5  36.44 

5 

9    8.9 

9    7.9 

7.4372 

8.179 

2.38 

3.20 

24 

8  49.3 1 

25.3 

1    5  32.72 

5  32.55 

5 

8  47.5 

8  46.5 

7.4263 

8.166 

2.38 

3J20 

25 

8  45.3 

26.3 

1    5  38.92 

5  38.75 

5 

8  26.7 

8  25.8 

7.4149 

8.152 

2.39 

3.21 

26 

8  41.3 

27.3 

1    5  25.23 

5  25.07 

5 

8    6.6 

8    5.7 

7.4031 

8.138 

2.40 

3.21 

27 

8  37.4. 

28.3 

1     5  21.64 

5  21.48 

5 

7  47.1 

7  46.2 

7.3906 

8.124 

2.41 

3.22 

28 

8  33.4 

29.3 

1     5  18.16 

5  18.01 

5 

7  28.2 

7  27.4 

7.3779 

8.109 

2.41 

3.22 

29 

8  29.4 

30.3 

1     5  14.78 

5  14.63 

5 

7  10.0 

7    9.2 

7.3645 

8.093 

2.42 

3.23 

3U 

8  25.4 

Dec.  1.3 

1    5  11.50 

5  11.36 

5 

6  52.5 

6  51.7 

7.3502 

8.076 

2.42 

3.23 

1 

8  21.4 

2.3 

1    5    8.33 

5    8.19 

5 

6  35.8 

6  35.0 

7.3351 

8.057 

2.43 

3.24 

2 

8  17.4 

3.3 

1     5    5.26 

5    5.13 

5 

6  19.8 

6  19.1 

7.3195 

8.037 

2.43 

3.24 

3 

8  13.4 

4.3 

1     5    2.30 

5    2.17 

5 

6    4.5 

6    3.8 

7.3033 

8.016 

2.44 

3.24 

4 

8    9J> 

5.3 

1     4  59.46 

4  59.34 

5 

5  49.9 

5  49.2 

7.2860 

7.994 

2.44 

3.25 

5 

8    5.5 

6.3 

1     4  56.74 

4  56.62 

5 

5  36.0 

5  35.3 

7.2678 

7.971 

2.45 

3.25 

6 

8     1J» 

7.3 

1     4  54.14 

4  54.03 

5 

5  22.9 

5  22.3 

7.2486 

7.946 

2.45 

3.25 

7 

7  57.5 

8.3 

1     4  51.65 

4  51.54 

5 

5  10.6 

5  10.0 

7.2286 

7.920 

2.45 

355 

8 

7  53.6 

9.3 

1     4  49.27 

4  49.17 

5 

4  59.0 

4  58.4 

7.2076 

7.8f)2 

2.45 

336 

9 

7  49.6 

10.3 

1     4  47.01 

4  46.91 

5 

4  48.1 

4  47.6 

7.1851 

7.862 

2.46 

3.26 

10 

7  45.6 

11.3 

1     4  44.86 

4  44.77 

5 

4  38.0 

4  37.5 

7.1613 

7.829 

2.46 

3.26 

11 

7  41.7; 

12.3 

1     4  42.83 

4  42.74 

5 

4  28.7 

4  28.3 

7.1361 

7.793 

2.46 

3.26 

12 

7  37.7 

13.3 

1     4  40.<>2 

4  40.84 

5 

4  20.1 

4  19.7 

7.1088 

7.754 

2.46 

3.26 

13 

7  33.8 

14.3 

1     4  39.13 

4  39.05 

5 

4  12.3 

4  11.9 

7.0797 

7.711 

2.47 

3.27 

14 

7  29.8 

15.3 

1     4  37.47 

4  37.40 

5 

4    5.3 

4    5.0 

7.0478 

7.663 

2.47 

3iJ7 

15 

7  25.9 

16.3 

1     4  35.93 

4  35.86 

5 

3  59.1 

3  58.8 

7.0134 

7.609 

2.47 

3.27 

16 

7  21.9 

17.3 

1     4  34.51 

4  34.45 

5 

3  53.7 

3  53.4 

6.9752 

7.545 

2.47 

3.27 

17 

7     18.0: 

18.3 

1     4  33.21 

4  33.15 

5 

3  49.0 

3  48.8 

6.9333 

7.473 

2.47 

357 

18 

7  14.01 

19.3 

1     4  32.04 

4  31.99 

5 

3  45.1 

3  44.9 

6.8860 

7.383 

2.48 

3.^ 

19 

7  10.1  i 

20.3 

1     4  31.00 

4  30.95 

5 

3  42.0 

3  41.9 

6.8:mo 

7.269 

2.48 

358 

20 

7    6.1 

21.2 

1    4  30.09 

4  30.05 

5 

3  39.7 

3  39.6 

6.7736 

7.120 

2.48 

3.28  21 

7    25 

22.2 

1     4  29.30 

4  29.26 

5 

3  38.2 

3  38.1 

6.7o:r> 

6.883 

2.48 

3.28   22 

6  585 

2:^.2 

1     4  28.63 

4  28.60 

5 

3  37.5 

3  37.5 

6.6198 

—6.353 

2.48 

3.28  23 

6  54  3 

24.2 

1     4  28.09 

4  28.06 

5 

3  37.6 

3  37.6 

6.5184 

+6.495 

2.48 

3.28  24 

6  50.3 

25.2 

1     4  27.68 

4  27.66 

5 

3  38.5 

3  38.5 

6.:W26 

6.930 

2.48 

3.28  25 

6  46.4 

26.2 

1     4  27.40 

4  27.38 

5 

3  40.1 

3  40.2 

6.1841 

7.143 

2.48 

357 

26 

6  42.4 ' 

27.2 

1     4  27.25 

4  27.24 

5 

3  42.4 

3  42.5 

5.8078 

7.285 

2.48 

3.27 

27 

6  38.5 

28.2 

1     4  27.23 

4  27.22 

5 

3  45.5 

3  45.7 

+5.:v>35 

7.392 

2.48 

3.27 

28 

6  ;*4.5 

29.2 

1     4  27.33 

4  27.33 

5 

3  49.4 

3  49.6 

6.0458 

7.478 

2.48 

3.27 

2i) 

6  306 

30.2 

1     4  27.55 

4  27.56 

5 

3  54.1 

3  54.3 

6.:K)03 

7.547 

2.47 

3.26;  30 

6  26.7 

31.2 

1     4  27.90 

4  27.92 

5 

3  59.6 

3  59.9 

6.45f)7 

7.697 

2.47 

3.26|  31 

6  22.8 

32.2 

1     4  28.38 

4  28.40 

+5 

4    5.9 

4    6.2 

-f  6-5761 

+7.658 

+2.47 

+3.26  32 

6  18.8 1| 
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1 

HORlZONTATi  PARALLAXES  AND  SEMIDIAMETERS. 

Mean 

N    OD. 

1 

HORIJEON 

TAL  PARi! 
? 

lLLAXES. 

1 

9.J)9 

SEMIDIAMETERS. 

SID.  TIME  OF  SEMIDIAMETER 
PASSING  THE  MERIDIAN. 

9 

? 

^!88 

9 

? 

^ 

Jan.     1 

^.96 

6.32 

2:32 

6:31 

0".17 

o'.45 

0*40 

6 

604 

6.21 

10.42 

2.35 

6.19 

6.14 

0.17 

0.44 

0.42 

11 

617 

611 

10.85 

2.41 

6.09 

6.39 

0.17 

0.44 

0.44 

16 

6.42 

5.99 

11.28 

2.49 

5.97 

6.64 

0.18 

0.43 

0.46 

21 

6.77 

5.90 

11.68 

2.64 

5.87 

6.88 

0.18 

0.42 

0.47 

26 

7.34 

5.81 

12.03 

2.87 

5.78 

7.09 

0.19 

0.42 

0.49 

31 

8.20 

5.73 

12.32 

3.20 

5.70 

7.26 

0.21 

0.41 

0.50 

Feb.    5 

9.44. 

5.64 

12.53 

3.68 

5.61 

7.38 

0.25 

0.40 

0.51 

10 

11.05 

5.56 

12.65 

4i29 

5.55 

7.45 

Oi» 

0.40 

0.52 

15 

12.54 

5.49 

12.66 

4.91 

5.48 

7.45 

0.33 

0.39 

0.52 

20 

13.52 

5.43 

12.57 

5.24 

5.41 

7.40 

0.35 

0.38 

0.52 

25 

13.32 

5.37 

12.37 

5.19 

5.36 

7.29 

0.35 

0.37 

0.51 

Mar.    8 

12.41 

5.32 

12.09 

4.83 

5.30 

7.12 

0.33 

0.36 

0.50 

r 

11.32 

5.27 

11.75 

4.41 

5.25 

6.93 

0.31 

0.36 

0.49 

12 

10.33 

5.22 

11.37 

4.02 

5.20 

6.70 

Oi28 

0.35 

0.47 

17 

9.48 

5.18 

10.96 

3.69 

5.16 

6.45 

0.26 

0.35 

0.46 

22 

8.78 

5.14 

10.53 

3.42 

5.12 

6.20 

0.24 

0.34 

0.44 

27 

8.19 

5.10 

10.10 

3.19 

5.08 

5.95 

0JZ2 

0.34 

0.42 

ApHl  1 

7.71 

5.07 

9.68 

3.00 

5.05 

5.70 

0.20 

0.34 

0.40 

^      6 

7.30 

5.04 

9.27 

2.84 

5.02 

5.47 

0.19 

0.33 

0.39 

11 

6.97 

5.02 

8.89 

2.72 

5.00 

5.24 

0.18 

0.33 

0.37 

16 

6.70 

5.00 

8.53 

2.61 

4.98 

5.02 

0.18 

0.33 

0.35 

21 

6.53 

4.98 

8.19 

2.54 

4.96 

4.82 

0.17 

0.34 

0.34 

26 

6.45 

4.97 

7.87 

2.51 

4.95 

4.63 

0.17 

0.34 

0.32 

May    1 

6.51 

4.96 

7.57 

2.54 

4.94 

4.46 

0.17 

0.34 

0.31 

6 

6.76 

4.95 

7.29 

2.63 

4.93 

4.29 

0.18 

0.34 

0.30 

11 

7.21 

4.95 

7.04 

2.81 

4.93 

4.14 

0.20 

0.34 

0.29 

16 

7.87 

4.95 

6.80 

3.06 

4.93 

4.00 

0.22 

0.35 

0.28 

21 

8.72 

4.96 

6.58 

3.39 

4.94 

3.88 

0.25 

0.35 

•      0.27 

26 

9.73 

4.97 

6.38 

3.79 

4.95 

3.76 

0J28 

0.36 

0.26 

31 

10.91 

4.98 

6.19 

4.24 

4.97 

3.65 

0.32 

0.36 

0.25 

June   5 

12.20 

5.00 

6.01 

4.75 

4.98 

3.55 

0.35 

0.36 

0JJ4 

10 

13.50 

5.03 

5.a5 

5.26 

5.01 

3.45 

0.38 

0.37 

0.23 

15 

14.64 

5.05 

5.70 

5.70 

5.04 

3.36 

0.40 

0.37 

0.23 

20 

15.32 

5.09 

5.56 

5.97 

5.07 

3.28 

0.42 

0.37 

0.22 

25 

15.31 

5.13 

5.42 

5.96 

5.11 

3.20 

0.42 

0.37 

0.21 

30 

14.54 

5.17 

5.30 

5.66 

5.15 

3.12 

0.38 

0.37 

0.21 

July    5 

13.24 

5.22 

5.19 

5.16 

5.19 

3.05 

0.36 

0.37 

0.20 

10 

11.75 

5.27 

5.09 

4.57 

5.25 

2.99 

0.32 

0.37 

OJ20 

15 

10.29 

5.33 

4.99 

4.00 

5.31 

2.93 

0.28 

0.37 

0.20 

20 

9.01 

5.39 

4.89 

3.51 

5.37 

2.88 

0.25 

0.37 

0.19 

25 

7.98 

5.46 

4.80 

3.11 

5.44 

2.83 

0.23 

0.38 

0.19 

30 

7.21 

5.54 

4.72 

2.81 

5.52 

2.78 

0.21 

0.38 

0.19 

Auf.    4 

6.70 

5.62 

4.65 

2.61 

5.61 

2.74 

0.19 

0.38 

0.18 

9 

6.42 

5.71 

4.58 

2.50 

5.69 

2.69 

0.18 

0.38 

0.18 

14 

6.30 

5.81 

4.51 

2.45 

5.79 

2.65 

0.17 

0.39 

0.18 

19 

6.30 

5.91 

4.45 

2.45 

5.89 

2.62 

0.17 

0.39 

0.18 

24 

6.39 

6.02 

4.39 

2.49 

6.00 

2.58 

0.17 

0.40 

0.17 

29 

6.53 

6.14 

4.34 

2.54 

6.12 

2.55 

0.17 

0.41 

0.17 

Sept.   3 

6.75 

6.28 

4.29 

2.63 

6i25 

r52 

0.17 

0.42 

0.17 

8 

7.03 

6.42 

4.24 

2.72 

6.38 

2.49 

0.18 

0.42 

0.17 

13 

7.39 

6.57 

4.20 

2.87 

6.54 

2.47 

0.19 

0.44 

0.17 

18 

7.80 

6.71 

4.15 

3.05 

6.69 

2.44 

0.20 

0.46 

0.17 

23 

8.40 

6.89 

4.11 

3.27 

6.86 

2.42 

0.22 

0.47 

0.17 

28 

9.13 

7.07 

4.08 

3.55 

7.04 

2.40 

0.25 

0.49 

0.17 

Oct.     3 

10.05 

7.27 

4.04 

3.91 

7.24 

2.38 

0.28 

0.51 

0.17 

8 

11.J5 

7.47 

4.01 

4.34 

7.45 

2.37 

0.31 

0.53 

0.17 

13 

12.27 

7.70 

3.99 

4.77 

7.67 

2.35 

0.33 

0.55 

0.17 

18 

12.87 

7.94 

3.96 

5.01 

7.91 

2.33 

0.34 

0.57 

0.17 

23 

12.34 

8.20 

3.94 

4.79 

8.17 

2.32 

0.32 

0.59 

0.17 

388 
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HORIZONTAL  PARALLAXES  AND  SEMIDLVMETERS. 

Mean 
Noon. 

HORIZONTAL  PARALLAXES. 

SEMIDIAMETERS. 

SID.  TIME  OF  SEMIDIAMETER 
PASSING  THE  MERIDIAN. 

^ 

? 

^ 

9 

? 

i 

9 

? 

s 

Oct.  28 

l6'.85 

Sa& 

^'.91 

^i» 

8':46 

2.30 

0.28 

0*62 

o'.17 

Nov.    2 

9i» 

8.79 

3.89 

3.61 

8.76 

2.28 

0.24 

0.65 

0.17 

7 

8.12 

9.13 

3.86 

3.16 

9.10 

2.27 

0.22 

0.68 

0.17 

12 

7.32 

9.50 

3.84 

2.84 

9.46 

2.27 

0.20 

0.70 

0.17 

17 

6.78 

9.90 

3.83 

2.64 

9.86 

2.26 

0.18 

0.73 

0.17 

22 

6.41 

10.33 

3.81 

2.49 

10.29 

2.24 

0.17 

0.76 

0.16 

27 

6.18 

10.80 

3.79 

2.40 

10.76 

2.23 

0.17 

0.79 

0.16 

Dec.    2 

6.02 

11.33 

3.78 

2.34 

11.29 

2.23 

0.17 

0.82 

0.16 

7 

5.94 

11.93 

3.77 

2.32 

11.88 

2.22 

0.17 

0.85 

0.16 

12 

5.92 

12.58 

3.75 

2.30 

12.53 

2.21 

0.17 

0.89 

0.16 

17 

5.95 

13.31 

3.74 

2.31 

13.25 

2.20 

0.17 

0.93 

0.16 

22 

6.05 

14.12 

3.73 

2.36 

14.07 

2.20 

0.17 

0.98 

0.16 

27 

6.22 

15.02 

3.71 

2.42 

14.97 

2.19 

0.18 

1.03 

0.16 

32 

6.49 

16.05 

3.70 

2.52 

15.99 

2.18 

0.18 

1.09 

0.16 

Mean 
Noon. 

n 

h 

S 

u 

h 

s 

U 

h 

s 

Jan.     1 

1'.74 

6'.79 

6'.48 

ld!45 

7:20 

1.88 

1.35 

.    o'^i 

0*12 

11 

1.69 

0.80 

0.48 

18.85 

7.27 

1.88 

1.31 

0.52 

0.12 

21 

1.64 

0.80 

0.48 

18.31 

7.35 

1.88 

1.27 

0.54 

0.12 

31 

1.59 

0.81 

0.48 

r7.83 

7.44 

1.87 

1.24 

0J>5 

0.12 

Feb.  10 

1.55 

0.83 

0.48 

17.41 

7.54 

1.86 

lijl 

0i>7 

0.12 

20 

1.52 

0.84 

0.47 

17.05 

7.66 

1.85 

1.18 

0.58 

0.11 

Mar.    2 

1.49 

0.85 

0.47 

16.75 

7.78 

1.84 

1.16 

0.59 

0.11 

12 

1.47 

0.87 

0.47 

16.51 

7.91 

1.82 

1.15 

0.60 

0.11 

22 

1.46 

0.88 

0.46 

16.33 

8.05 

1.81 

1.14 

0.61 

0.11 

April  1 

1.45 

0.90 

0.46 

16.21 

8.18 

1.80 

1.13 

0.62 

0.11 

11 

1.44 

0.91 

0.46 

16.15 

8.30 

1.78 

1.13 

0.63 

0.11 

21 

1.44 

0.92 

0.45 

16.14 

8.42 

1.76 

1.13 

0.64 

0.11 

May     1 

1.44 

0.93 

0.45 

16.18 

8.52 

1.75 

1.14 

0.65 

0.11 

11 

1.45 

0.94 

0.44 

16.28 

8.60 

1.74 

1.15 

0.65 

0.11 

21 

1.46 

0.95 

0.44 

16.42 

8.65 

1.72 

1.16 

0.66 

0.11 

31 

1.48 

0.95 

0.44 

1662 

8.67 

1.71 

1.18 

0.66 

0.10 

June  10 

1.51 

0.95 

0.44 

16.88 

8.67 

1.71 

1.20 

0.66 

0.10 

20 

1.54 

0.95 

0.43 

17.19 

8.64 

1.70 

1.23 

0.66 

0.10 

30 

1.57 

0.94 

0.43 

17.56 

8.58 

1.70 

1.26 

0.65 

0.10 

July  10 

1.61 

0.93 

0.43 

17.99 

8.50 

1.70 

1.29 

0.65 

0.10 

20 

1.65 

0.92 

0.43 

18.47 

8.40 

1.70 

1.33 

0.64 

0.10 

30 

1.70 

0.91 

0.44 

19.01 

8.28 

1.70 

1.37 

0.63 

0.10 

Aug.    9 

1.75 

0.89 

0.44 

19.59 

8.16 

1.71 

1.41 

0.62 

0.10 

19 

1.80 

0.88 

0.45 

20.21 

8.03 

1.72 

1.46 

0.61 

0.11 

29 

1.86 

0.86 

0.45 

20.86 

7.89 

1.73 

1.51 

0.60 

0.11 

Sept.    8 

1.92 

0.85 

0.45 

21.54, 

7.76 

1.74 

1.56 

0.59 

0.11 

18 

1.98 

0.84 

0.45 

22.19 

7.64 

1.75 

1.60 

0.58 

0.11 

28 

2.03 

0.83 

0.46 

22.80 

7.52 

1.77 

1.64 

0.57 

0.11 

Oct.     8 

2.08 

0.81 

0.46 

23.32 

7.42 

1.78 

1.68 

0.56 

0.11 

18 

2.11 

0.80 

0.46 

23.73 

7.33 

1.80 

1.71 

0.56 

0.11 

28 

2.14 

0.80 

0.47 

23.98 

7.25 

1.82 

1.72 

0.55 

0.11 

Nov.    7 

2.15 

0.79 

0.47 

24.06 

7.19 

1.83 

1.72 

0.55 

0.11 

17 

2.14 

0.79 

0.47 

23.95 

7.14 

1.85 

1.71 

0.54 

0.11 

27 

2.11 

0.78 

0.47 

23.67 

7.11 

1.86 

1.69 

0.54 

0.12 

Dec.    7 

2.07 

0.78 

0.48 

23.23 

7.09 

1.87 

1.66 

0.54 

0.12 

17 

2.02 

0.78 

0.48 

22.67 

7.10 

1.88 

1.62 

0.54 

0.12 

27 

1.96 

0.79 

0.48 

22.03 

7.12 

1.89 

1.57 

0.54 

0.12 

37 

1.90 

0.79 

0.48 

21.33 

7.15 

1.89 

1.52 

0.55 

0.12 

Note.— F< 

sr  Neptnne  tJ 

be  Ilorizonta 

1  Parallax  » 

0".28  (between  Jan.  25 

I  and  June  22.) 

n 

t> 

14 

M                   _^ 

0".29  (before  Jan.  2a,  b 

etwcen  June  22  and  Auj 

'.  27,  aadafte 

r  Nov.  21.) 

t 

I          <i 

il 

••               S= 

0".30  (between  Ang.  2 

7  and  Nov.  21.) 
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Date, 
1869. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y, 

"W', 

Z. 

X\ 

A  =  ©'b 

X' 

(J  =  ©'8 

Log.  Rad. 

Jan.  1.0 

^B^W 

5979 

^■w  V 

^Km    w 

Tme  Longitude. 

54!9 

Latitude. 

Vect  =  p. 

9.9 
926528 

+.1945463 

—.8841563 

1328 

—.3836014 

6291 

O    /    // 

281  24  43.8 

— d!oi 

1.5 

,   i»31108 

1620 

.8825387 

5149 

.38289921  9266 

281  55  18.2 

29.2 

+0.06 

926548 

20 

.2116598 

7105 

.8808525 

8284 

.3821673  1945 

282  25  52.6 

63.6 

0.12 

926575 

25 

.2201927 

2430 

.8790979 

0735 

.3814058;  4328 

282  56  27.1 

38.0 

0.18 

926609 

3.0 

.2287089 

7587 

.8772749 

2502 

.3806147 

6415 

283  27  1.6 

12.4 

0.23 

926650 

3.5 

.2372077 

2571 

.8753835 

3585 

.3797940 

8205 

283  57  36.2 

46.9 

0.28 

926697 

4.0 

.2456885 

7374 

.8734240 

3988 

.3789437 

9700 

284  28  10.8'  21.4 

0.32 

926750 

4.5 

.2541506 

1989 

.8713965 

3710 

.3780639  0900 

284  58  45.5 

56.0 

0.36 

926809 

5.0 

.2625933,  6413 

.8693011 

2754 

.3771547  1806 

285  29  20.2  30.6 

0.40 

926874 

5.5 

.2710159 

0635 

.8671379 

1119 

.3762161  2417 

285  59  54.9 

65.3 

0.43 

926945 

6.0 

.2794179 

4650 

.8649071 

8809 

.3752482  2736 

286  30  29.6 

39.9 

0.46 

927021 

6.5 

.8877985 

8452 

.8626088 

5823 

.3742510 

2761 

287  1  4.3 

14.6 

0.47 

927102 

7.0 

.2961570 

2032 

.8602432 

2165 

.3732247 

2496 

287  31  39.0 

49.2 

0.48 

927188 

7.5 

.3044927 

5384 

.8578104 

7835 

.3721693 

1939 

288  2  13.8 

23.9 

0.48 

927279 

8.0 

.3128049 

8501 

.8553107 

2836 

.3710849 

1093 

288  32  48.5 

58.5 

0.47 

927375 

8.5 

.3210931 

1379 

.8527442 

7169 

.3699715 

9956 

289  3  23.3 

33.2 

0.45 

927476 

9.0 

.3293565 

4008 

.8501110 

0835 

.3688292 

8531 

289  33  58.0 

67.8 

0.43 

927581 

9.5 

.3375944 

6382 

.8474113 

3836 

.3676581 

6817 

290  4  32.7 

42.4 

0.40 

927691 

10.0 

.3458063 

8496 

.8446454 

6175 

.3664582 

4816 

290  35  7.4 

17.0 

0.36 

927805 

10.5 

.3539914 

:0343 

.8418135 

7854 

.3652298 

2529 

291  5  42.0 

51.5 

0.32 

927923 

11.0 

.3621489 

1913 

.8389157 

8875 

.3639729 

9957 

291  36  16.5 

26.0 

0.27 

928046 

11.5 

.3702781 

3200 

.8359522 

9238 

.3626875 

7101 

292  6  50.9 

60.4 

0.22 

928173 

12.0 

.3783784 

4198 

.8329233 

8948 

.3613737 

3961 

292  37  25.2 

34.6 

0.16 

928304 

12.5 

.3864492 

4901 

.8298292 

8004 

.3600316 

0537 

293  7  59.4 

68.7 

0.10 

928439 

13.0 

.3944897 

5301 

.8266703 

6415 

.3586614 

6833 

293  38  33.5 

42.7 

+0.04 

928578 

13.5 

.4024994 

5393 

.8234467 

4178 

.3572632 

2849 

294  9  7.5 

16.6 

—0.02 

928721 

14.0 

.4104775 

5169 

.8201589 

1299 

.3558371 

8586 

294  39  41.3 

50.3 

0.09 

928868 

14.5 

.4184235 

4624 

.8168071 

7780 

.3543833 

4045 

295  10  15.0 

23.9 

0.16 

929018 

15.0 

.4263367 

3752 

.8133915 

3623 

.3529019 

9229 

295  40  48.5 

57.4 

0.23 

929172 

15.5 

.4342164 

2544 

.8099125 

8832 

.3513930 

4138 

296  11  21.9 

30.7 

0.30 

929331 

16.0 

.4420620 

0995 

.8063705 

3411 

.3498567 

8773 

296  41  55.1 

63.8 

0.36 

929494 

16.5 

.4498729 

9099 

.8027658 

7362 

.3482932 

3135 

297  12  28.0 

36.7 

0.42 

929661 

17.0 

.4576485 

6850 

.7990986 

0691 

.3467025 

7226 

297  43  0.7 

9.3 

0.47 

929833 

17.5 

.4653881 

4241 

.7953694 

3398 

.3450849 

1048 

298  13  33.2 

41.7 

0.52 

930009 

18.0 

.4730911 

1266 

.7915784 

5488 

.3434404 

4601 

298.44  5.5 

13.9 

0.57 

930190 

18.5 

.4807570 

7920 

.7877260 

6964 

.3417692 

7887 

299  14  37.6 

45.9 

0.61 

930376 

19.0 

.4883851 

4196 

.78:^125 

7828 

.3400715 

0908 

299  45  9.4 

17.6 

0.65 

930567 

19.5 

.4959749 

:0089 

.7798384 

8088 

.3383474 

3665 

300  15  40.9,  49.0 

0.68 

930763 

20.0 

.5035258 

5593 

.7758039 

7743 

.3365970 

6158 

300  46  12.2  20.2 

0.70 

930964 

2(f.5 

.5110373 

0702 

.7717095 

6799 

.3348206 

8391 

301  16  43.2  51.2, 

0.71 

931171 

21.0 

.5185089 

5413 

.7675556 

5260 

.3330183 

0366 

301  47  14.0 

21.9! 

0.72 

931383 

21.5 

.5259399 

9718 

.7633424 

3128 

.3311903 

2084 

302  17  44.5 

52.3, 

0.71 

931601 

22.0 

.5333299 

3613 

.7590704 

0408 

.3293368 

3547 

302  48  14.7 

22.5 

0.70 

931825 

225 

.5406784 

7093 

,7547398 

7102 

.3274579 

4756 

303  18  44.6 

52.4 

0.68 

932055 

23.0 

.5479848 

:0152 

.7503510 

3214 

.3255537 

5712 

303  49  14.3 

22.0, 

0.65 

932291 

23.5 

.5552486 

2785 

.7459044 

8748 

.3236245 

6418 

304  19  43.7 

51.3 

0.62 

932533 

24.0 

..5624694'  4988 

.7414004 

3709 

.3216703 

6874 

304  50  12.9,  20.4 

0.59 

932781 

245 

.5696466'  6755 

.7368393 

8098 

.3196913 

7081 

305  20  41.8  49.2 

0.55 

933036 

25.0 

.57677961  8080 

.7322215 

1921 

.3176876 

7042 

305  51  10.5,  17.8 

0.50 

933297 

25.5 

.5838679  8958 

.7275474 

5180 

.3156594 

6758 

306  21  38.9  46.1 

0.45 

933564 

260 

.59091121  9385 

.7228172 

7879 

.3136069 

6231 

306  52  7.1 

14.2 

0.39 

933837 

265 

.5979088  9357 

.7180313 

0020 

.3115302 

5461 

307  22  35.0 

42.0 

0.33 

934118 

27  0 

.6048604  8868 

.7131902 

1610 

.3094295 

4452 

307  53  2.6 

9.5 

0.27 

934404 

275 

.61176541  7913 

.7082943 

2651 

.3073050 

3205 

308  23  30.0 

368 

0.21 

934697 

28.0 

.6186233  64^ 

.7033439 

3148 

.3051569 

1722 

308  53  57.1 

63.9 

0.14 

934996 

28.5 

.6254336  4586 

.6983392 

3101 

.3029a53 

:0003 

309  24  24.0!  30.8 

—0.07 

935302 

29.0 

.6321958  2204 

.6932808 

2518 

.3007903 

8051 

309  54  50.7'  57.4 

0.00 

935614 

29.5 

.6389095'  9336 

.6881689 

1400 

1   .2985721 

5867 

310  25  17.l'  23.8 

+0.06 

935933 

3().0 

.6455742;  5979 

.6830038 

:9750 

'   .29633091  3453 

310  55  43.3  49.9 

0.12 

9:i6258 

305 

.6521894  2126 

6777860 

7573 

.2940669 

0811 

311  26  9.3  15.8 

0.18 

9136589 

31.0 

-f  .6587545'  7773 

'  —  6725159 

4873 

'  —.2917802 

7942 

311  56  35.0,  41.4 

+0.23 

9:J6926 

Note. — The  accented  letters  correspond  to  the  mean  equinox  and  equator  of  January  Od.0. 
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Date, 

1869. 

RECTANOULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

¥. 

V. 

Z. 

Z', 

A  =  0*8 

A' 

d=e*8 

Log.Rad. 

^^kV 

2916 

^h  V 

1653 

True  Longitude. 

6^8 

Latitude. 

Vect.=p. 
9  9 

9372G9 

Jan.31.5 

+.6652692 

—.6671938 

—.2894709 

4847 

O    /    // 

312  27  0.5 

+d!28 

Feb.  1.0 

.67173291  7549 

.6618200 

7916 

.2871393 

1529 

312  57  25.8 

32.1 

0.32  937617  1| 

1.5 

.6781451 

1667 

.6563950 

3667 

.2847855 

7988 

313  27  50.9 

57.2 

0.35 

937971 

2.0 

.6845055 

5267 

.6509193!  8911 

.2824097 

4228 

313  58  15.8 

22.0 

0.38 

938330 

2.5 

.6908133 

8341 

.6453932;  3651 

1 

iJ800121 

0250 

314  28  40.5 

46.6 

0.40 

938694 

3.0 

.6970682 

0886 

.6398171,  7893 

.2775928 

6055 

314  59  4.9 

11.0 

0.41 

939063 

35 

.70326961  2896 

.6341913 

1636 

.2751519 

1644 

315  29  29.1 

35.1 

0.41 

939437 

4.0 

7094170  4366 

.6285164 

4888 

.2726897 

7020 

315  59  53.0 

59.0 

0.41 

939815 

4.5 

.7155099  5291 

.6227927 

7652 

.2702064 

2185 

316  30  16.7 

22.6 

0.40  940198 

5.0 

.7215478 

5667 

.6170206 

:9933 

.2677021 

7140 

317  0  40.2  46.0 

0.38  940585 

5.5 

.7275303 

5488 

.6112005 

1733 

.265im 

1888 

317  31  3J) 

9.2 

0.35  940976 

6.0 

.7334569'  4751 

.6053330 

3060 

.2626315 

6430 

318  1  26.5 

32.2 

0.32 

941371 

6.5 

.7393270,  3448 

.5994185 

3916 

'  .2600656 

0769 

318  31  49.2  54.9 

oas 

941770 

7.0 

.7451402 

1577 

.5934574 

4307 

.2574796 

4906 

319  2  11.7 

17.3 

0.24 

942172 

7.5 

.7508961 

9132 

.5874502 

4236 

.2548736 

8844 

319  32  33.9 

39.4 

0.19 

942578 

8.0 

.7565941 

6109 

.5813974 

3710 

.2522478 

2584 

320  2  55.8 

61.3 

0.14 

942987 

8.5 

.7622338  2503 

.5752994 

2731 

.2496025 

6129 

320  33  17.4 

22.9 

0.08 

943399 

9.0 

.7678148  8310 

.5691569 

1308 

.2469378 

9480 

321  3  38.7  44.1 

+0.02 

943814 

9.5 

.7733366 

3525 

.5629702 

9442 

.2442540 

2640 

321  33  59.7 

65.0 

—0.05 

944232 

10.0 

.7787986 

8141 

.5567398 

7140 

.2415513 

5611 

322  4  20.4 

25.6 

0.12 

944652 

10.5 

.7842004 

2156 

.5504664 

4407 

.2388299 

8395 

322  34  40.7 

45.9 

0.19 

945075 

11.0 

.7895416 

5465 

.5441504 

1249 

.2360901 

0995 

323  5  0.7 

5.8 

0.25 

945500 

11.5 

.7948218 

8363 

.5377925 

7671 

.2333321 

3413 

323  35  20.3 

25.3 

0.31 

945928 

12.0 

.8000406 

0548 

.53139S1 

3679 

.2305560 

5649 

324  5  39.5 

44.5 

0.37 

946359 

]2.5 

.8051976 

2115 

.5249528 

9278 

.2277621 

7708 

324  35  58.3 

63.3 

0.43 

946793 

13.0 

.8102924 

3060 

.5184722 

4474 

.2249507 

:0292 

325  6  16.8 

21.7 

0.48 

947229 

13.5 

.8153245 

3377 

.5119517 

9270 

.2221220 

1303 

325  36  34.9 

39.7 

0.53 

947667 

14.0 

.8202938 

3067 

.5053920 

3675 

.2192761 

2842 

326  6  52.5 

57.3 

0.58 

948108 

14.5 

.8251999 

2125 

.4987935 

7693 

5164135 

4214 

326  37  9.7 

14.5 

0.62 

948551 

15.0 

.8300423 

0546 

.4921569 

1329 

.2135344 

5422 

327  7  26.5 

31.2 

0.66 

948997 

15.5 

.8348206 

8326 

.4854827 

4589 

i21 06389 

6465 

327  37  42.8 

47.5 

0.69 

949447 

16.0 

.8:^95:M6 

5463 

.4787715 

7479 

.2077274 

7348 

328  7  58.7 

63.3 

0.72 

949899 

16.5 

.8441839 

1953 

.4720238 

0004 

.2047999 

8071 

328  38  14.1 

18.7 

0.73  950354 

17.0 

.8487682 

7793 

.4652403 

2171 

.20ia-'>68 

8638 

329  8  29.1 

33.6 

0.74  950812 

17.5 

.8532873  2981 

.4584214 

3984 

.1988982 

9050 

329  38  43.6 

48.1 

0.74 

951273 

18.0 

.8577408 

7513 

.4515678 

5450 

.1959247 

9313 

330  8  57.6 

62.1 

0.73 

951  r38 

18  5 

.8621284  1386 

.4446800 

6574 

.1929363 

9427 

330  39  11.2  15.6 

0.71 

952206 

19.0 

.8664500'  4600 

.4377585 

7361 

.18993*U 

9394 

331  9  24.31  28.6 

0.69 

952678 

19.5 

.6707053  7150 

.4308039 

7817 

.1869155 

9216 

331  39  36.9 

41.2 

0.65 

953154 

20.0 

.8748939 

9033 

.4238168 

7948 

.1838838 

8898 

332  9  49.1 

53.3 

0.61 

753633 

20.5 

.8790157 

0248 

.4167978 

rr6o 

.1808381 

8439 

332  40  0.8 

4.9 

0.57 

954116 

21.0 

.8830702 

0791 

.4097473 

7257 

.1777788 

7844 

333  10  11.9 

16.0 

0.52 

954693 

21.5 

.8870574 

0660 

.4026658 

6444 

.1747060 

7113 

333  40  22.5 

26.6 

0.47 

955095 

i.2.0 

.8iX)9769 

9853 

.3955539 

5327 

.1716201 

6252 

334  10  32.7 

36.7 

0.41 

955591 

y2.5 

.8948286 

8367 

.3884122 

3913 

.1685212 

5260 

334  40  42.4 

46.4 

0.35 

956091 

23.0 

.8966122 

6201 

.3812412 

2205 

.1654096 

4144 

335  10  51.6 

55.5 

0.29 

956595 

23.5 

.9023276 

3352 

.3740414 

0209 

.1622855 

2901 

335  41  0.4 

4.3 

0.22 

957104 

24.0 

.9059745 

9819 

.3668134 

7931 

.1591493 

1538 

336  U  8.8 

12.6 

0.15 

957617 

24.5 

.9095527 

5598 

.3595577 

5376 

.1560010 

0053 

336  41  16.7 

205 

0.09 

958135 

25.0 

.9130620 

0689 

.3522749 

2551 

.1528410 

8452 

337  11  24.2 

27.9 

—0.02 

958657 

25.5 

.9165022 

5088 

.3449655 

9459 

.1496694 

6734 

337  41  31.2 

34.9 

+0.05 

959184 

26.0 

.91987;^ 

8794 

.3376300 

6108 

.1464864 

4901 

338  11  37.7 

41.4 

0.11 

959715 

26.5 

.9231743 

1805 

.3302690 

2500 

.1432924 

2959 

338  41  43.8 

47.4 

0.17 

960251 

27.0 

.9264057 

4117 

.3228829 

8642 

.1400876 

0910 

339  11  49.4 

53.0 

0.22;  960791  || 

27.5 

.9295672 

5729 

.3154723 

4538 

.1368721 

8753 

339  41  54.6  58.1 

0.27 

961336 

28.0 

.9326585 

6640 

.3080378  0196 

.1336462 

6493 

340  11  59.4  62.8 

0.32 

961835 

28.5 

.9:^56793 

6846 

.3005798:  5618 

.1304102 

4131 

340  42  3.8  7.1 

0.36;  962438 

Mar.  1.0 

.9:^294 

6345 

.2930989  0812 

.1271643 

1671 

341  12  7.8  11.1 

0.39  962995 

1.5 

.9415088 

5137 

.28.35955  5780 

.1239087  9113 

341  42  11.4  14.7 

0.4 1;  96a^K'>6 

2.0 

.9443170 

3217 

.2780703  0531 

.1206437 

6461 

342  12  14.6  17.9 

0.43  964120 

2.5 

+.9470539 

0584 

1   .2705238  5069 

—.1173694 

3717 

342  42  17.4J  20.6 

+0.44  964687 

Note.—:  denutes  a  change  in  the  preceding  flgore. 
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Date, 
1860. 

RECTANOULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

r 

X'. 

"W. 

Y'. 

Z. 

Z'. 

X  =  e'8 

V 

(5  =  0'b  Log- Rod.  1 

1 

7237 

—.2629564 

9398 

0882 

Tmo  Longltade. 

22^9 

Latitude. 

1   

;   +d;44 

voct.  —  p. 

9  9 
965258 

Mar.  3.0 

+.9497194 

—.1140861 

34^  12  19!8 

3.5 

.9523132 

3173 

.2553687 

3524 

.1107941,  7960 

343  42  21.7 

24.8 

0.43  965832 

4.0 

.a'>48350 

8389 

.2477613 

7453 

.1074936 

4954 

344  12  23.21  26.3 

0.4i;  966409 

4.5 

.9572847 

2884 

.2401348 

1191 

.1041849 

1865 

344  42  24.4i  27.4 

0.39,  966989 

5.0 

.9596621 

6657 

.2324898 

4744 

.1008682 

8697 

345  12  25.2 

28.1 

0.36 

967571 

5.5 

.9619670 

9704 

.2248269 

8118 

.0975437 

5450 

345  42  25.6 

28.5 

0.33 

968156 

6.0 

.9641991 

2023 

.2171467 

1320 

.0942117 

2128 

346  12  25.61  28.5 

0.29 

968742 

6.5 

.9663584 

3614 

.2094496 

4352 

.0908724 

8733 

346  43  25.2;  28.0 

0.25 

969330 

7.0 

.9684446 

4475 

.2017363 

7221 

.0875261 

5269 

347  12  24.4:  27.1 

Oi20 

969920 

7.5 

.9704576 

4603 

.1940074 

:9935 

.0841730 

1736 

347  42  23.1 

25.8 

0.14 

970512 

8.0 

.9723973 

3999 

.1862634 

2497 

.0808135 

8140 

348  12  21 .4 

24.1 

0.08 

971105 

8.5 

.9742634 

2658 

.17a5051 

4917 

.0774478 

4482 

348  42  19.3 

21.9 

+0.02 

971700 

9.0 

.9760559 

0582 

.1707330 

7198 

.0740762  07641 

349  12  16.8 

19.3 

—0.05'  972295 

9.5 

.9777745 

7766 

.1629477 

9348 

.0706988 

6989 

349  42  13.8 

16.3 

0.121  972891 

10.0 

.9794191 

4211 

.1551500 

1373 

.0673159 

3157 

350  12  10.4 

12.9 

0.18 

J)73488 

10.5 

.9809896 

9915 

.1473404 

3280 

.0639278 

9275 

350  42  6.5 

9.0 

0.24 

974085 

11.0 

.9824859 

4877 

.1395195 

5074 

.0605348 

5343 

351  12  2.2 

4.7 

0.30 

974683 

11.5 

.9839079 

9095 

.1316879 

6761 

.0571372 

1366 

351  41  57.5 

59.9 

0.36 

975281 

12.0 

.9a'>2554 

»369 

.1238464 

8348 

.0537352 

7344 

352  11  52.3 

54.6 

0.42 

975879 

12.5 

.9865283 

5297 

.1159954 

9841 

.0503291 

3282 

352  41  46.5 

48.8 

0.47 

976478 

13.0 

.9877267 

7280 

.1081356 

1245 

.0469192 

9182 

353  11  40.2 

42.5 

0.52 

977076 

13.5 

.9888604  8616 

.1002676 

2568 

.0435058 

5047 

353  41  33.5 

35.7 

0.56  977675  | 

14.0 

.9898995 

9005 

.0923921 

3815 

.0400891 

0877 

354  11  26.3 

28.4 

0.60 

978273 

14.5 

.9908738 

8747 

.0845096 

4993 

.0366693 

6678 

a54  41  18.5 

20.6 

0.63 

978872 

15.0 

.9917733 

7741 

.0766210 

6110 

.0332468 

2471 

355  11  10.2 

12.2 

0.66  979471 

15.5 

.9925981 

5988 

.0687267 

7171 

.0298219 

8201 

355  41  1.3 

3.3 

0.68  980070 

16.0 

.9933480 

3486 

.0608275 

8181 

.0263949 

3929 

356  10  51.9 

53.9 

0.69 

980669 

16.5 

.9940232 

0237 

.0529240 

9149 

.0229659 

9638 

356  40  42.0 

43.9 

0.69 

981268 

17.0 

.9946236 

6240 

.0450169 

0080 

.0195352 

5330 

357  10  31.5 

33.4 

0.69 

981867 

17.5 

.9951493 

1496 

.0371068 

0982 

.0161031 

1008 

357  40  20.4 

22.3 

0.67 

982466 

18.0 

.9956002 

6004 

.0291942 

1859 

.0126700 

6674 

358  10  8.8 

10.6 

0.65 

983066 

18.5 

.9959763 

9764 

.0212798 

2718 

.0092360 

2333 

358  39  56.6  58.4. 

0.62  983667 

i9.o; 

.9962778 

2779 

.0133643 

3563 

.0058015 

7986 

359  9  43.8 

45.6 

0.59  984263 

19.5. 

.9965046  5046 

—.0054481 

4406 

—.0023667 

3637 

359  39  30.5 

32.2 

0.55 

984870 

20.0 

.9966569 

6568 

+.0024680 

4753 

+.0010681 

0713 

0  9  16.5 

18.2 

0.50 

985473 

20.5 

.9967347 

7336 

.0103836 

3906 

.0045027 

5060 

0  39  2.0 

3.6 

0.45  986077 

21.0 

.9967382 

7380 

.01825)80 

3048 

.0079368 

9402 

1  8  46.9 

48.5 

0.39  986682 

21.5 

.9966674 

6672 

.0262107 

2172 

.0113702 

3737 

1  38  31.2 

32.8 

0.33  987288 

22.0 

.9965224 

5221 

.0341212 

1274 

.0148027 

8065 

2  8  15.0 

16.5 

0.27 

987895 

22.5 

.996:J032 

3029 

.0420287 

0346 

.0182340 

2379 

2  37  58.2 

59.6 

0.21 

988503 

23.0 

.9960100 

0096 

.0499328 

9385 

.0216637 

6678 

3  7  40.8 

42.2 

0.14 

989113 

23.5 

.9956428  6424 

.0578329 

8:W5 

.0250916 

0958 

3  37  22.8;  24.2 

—0.07 

989725 

24.0 

.99520^7  2013 

.0657284 

7335 

.0285176 

5220 

4  7  4.2;  5.6 

0.00 

9903:» 

24.5 

.9946868!  6864 

.0736188 

6235 

.0319414 

9459 

4  36  45.1  46.4: 

+0.07'  990953  | 

25.0 

.9940983  0978 

.0815035 

5080 

.0353627 

3673 

5  6  25.4  26.7, 

0.13 

991570  1 

25.5' 

.9934363 

4358 

.0893820 

3862 

.0387813 

7860 

5  36  5.2  6.4 

0.19 

992189  1 

26.0 

.9927008,  7003! 

.0972538 

2577 

.0421969  2019 

6  5  44.4 

45.6 

0.24  992809 

26.5 

.99189181  8913; 

.1051183 

1219 

.0456394  6145 

6  35  23.2  24.4, 

0.29;  993431 

27.0 

.9910095 

0089' 

.1129750 

9784 

.04901^5 

0238 

7  5  1.5  2.6 

0.34  994055 

27.5 

.9900540 

0534 

.1208233 

8264 

.0524239 

4293 

7  34  39.2  40.3 

0.38  994681 

28.0' 

.9890253 

0247 

.1286628  6656 

.0558253 

8309 

8  4  16.4  17.4 

0.42 

995308 

28.5 

.98792:)6  9230 

.1364928 

4953 

.05i)2226i  2283 

8  33  53.1  54.0 

0.45 

995937 

29.0 

.98674»)0l  7483 

.1443129 

3152 

.0626156  6215 

9  3  29.2  30.1 

0.47 

996568 

29.5 

.9855016'  5009 

.1521226 

1246 

.0660040 

0099 

9  33  4.9  5.8 

0.481  997200  | 

30.0 

.9841816 

1809 

.1599213 

9230 

.0693875 

3937 

10  2  40.1;  41.0 

0.48 

997834 

30.5 

.9827889 

7882 

.1677083 

7097 

.0727661 

7724 

10  32  14.9  15.7 

0.48 

998469 

31.0 

.9813237'  3230 

.1754832 

4844 

.0761395 

1460 

11  1  49.2  50.0 

0.47  999105 

31.5 

.9797861'  7854 

.1832454 

2463 

.0795073  5139 

11  31  2.3.1  23.8 

0.45!  999742 

Apr.  1.0 

.9781761'  1754 

.1909944;  9950 

.0828693  8761 

12  0  56.5  57.2 

0.43,  #00379 

1.5 

.07649391  4932 

.1987296  7299 

.0862255;  2.V24 

12  30  29.5  30.2 

0.40'  001018 

2.0 

-f  .07473961  7389 

+.2064504,  4505 

+.089575->;  5821 

13  0  2.0  2.6 

+0.37  001656 

#  Tfae  first  flgureii  of  this  and  the  following  logarithms  arc  0.0. 
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1869. 
Apr.  2.5 

RECTANOULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

+.9729133 

9126'  +.2141564 

Y'. 
1562 

Z. 

Z'« 
9256 

Tme  Longitude. 

V 
34.7 

(5  =  0's 
LaUtade. 

+0-32 

Log.  Bad. 
VecL  =  (». 

0.0 
00!^95 

,  +.0929185 

13  29  3^!l 

3.0 

.9710151 

0145 

.2218470 

8465 

1   .0962550  2622 

13  59  5.8 

6.3 

'    0.27 

,  002933 

3.5 

.9690452 

0446 

.22i>5216 

5207 

.0995846  5919 

14  28  37.0 

37.5 

0.22 

003572 

4.0 

.9670037 

0032 

.237195)8 

1786 

.10290691  9144 

14  58  7.7 

8.2 

0.16 

004210 

4.5 

.9648907 

8902 

.2448210 

8195 

.1062217,  2293 

15  27  38.0 

38.4 

,    0.10 

004848 

5.0 

.9627064 

7060 

.2524444 

4424 

.1095289 

5367 

15  57  7.9 

8.2 

'   +0.03 

0054a5  1 

5.5 

.9604510 

4506 

.2600495 

0474 

.1128281 

8360 

16  26  37.3 

37.6 

—0.03 

006121 

6.0 

.9581246 

1243 

.2676358 

6334 

.1161191 

1271 

16  56  6.3 

6.6 

0.10 

006756 

6.5 

.9557274 

7272 

.2752027 

2000 

.1194017 

4098 

17  25  34.9 

35.1 

0.16 

007389 

7.0 

.9532596 

2595 

.2827495 

7465 

.1226756 

6839 

17  55  3.0 

3.1 

0i23 

;  008021 

1 

7.5 

.9507213 

7213 

.2902757 

2724 

.1259405 

9490 

18  20  30.6 

30.7 

0.29 

,  008651 

8.0 

.9481126 

1126 

.2977807 

7771 

.1291962 

2048 

18  53  57.8 

57.8 

0.35  009279  | 

8.5 

.9454338 

43:38 

.30526:39 

2600 

.1324425 

4512 

19  23  24.5 

24.5 

0.41 

009905 

9.0 

.9426851 

6852 

.3127246 

7204 

.1356792 

6881 

19  52  50.81  50.7 

0.46 

010528 

9.5 

.9398667 

8669 

.3201624 

1579 

.1389060 

9150 

20  22  16.6  16.4 

0.51 

011149 

10.0 

.9369789 

9792 

.3275766 

5718 

.1421226 

1317 

20  51  41.9 

41.7 

0.55 

:  011768  ; 

10.5 

.9340219 

0223 

.3341K)66 

9615 

.1453288 

3380 

21  21  6.7 

6.5 

0.58 

012384 

11.0 

.9309960 

9965 

.3423:320 

3266 

.1485243 

5337 

21  50  31.1 

30.8 

0.61 

012998 

11.5 

.9279015 

9021 

.3496722 

6665 

.1517089 

7184 

22  19  55.0 

54.7 

0.63 

013609 

12.0 

.9247387 

7394 

.3569866 

9806 

.1548823 

8920 

22  49  18.4 

18.0 

0.64 

014218 

12.5 

.9215077 

5085 

.3642747 

2684 

.1580443 

0541 

23  18  41.2 

40.8 

0.64 

014824 

13.0 

.9182088 

2097 

.3715358 

5291 

.1611947 

2046 

23  48  3.5 

3.0 

0.64 

015427 

13.5 

.9148424 

8434 

.3787694 

7624 

.1643332 

3432 

24  17  25.3 

24.8 

0.6a 

016027 

14.0 

.9114089 

4101 

.3859749 

9674 

.1674595 

4696 

24  46  46.6 

46.0 

0.62 

016325 

14.5 

.9079086 

9099 

.3931518 

1442 

.1705735 

5837 

25  16  7.4 

6.7 

0.60 

017220 

15.0 

.9043417 

3431 

.4002995 

2916 

.1736748 

6852 

25  45  27.6 

26.9 

0.57 

017813 

15.5 

.9007087 

7102 

.4074176 

4094 

.1767633 

7739 

26  14  47.2 

46.5 

0.53 

018403 

16.0 

.8970099 

0116 

.4145056 

4972 

.1798388 

8495 

26  44  6.3 

5.5 

0.49 

018991 

16.5 

.8932457 

2475 

.4215630 

5543 

.1829010 

9118 

27  13  24.8 

24.0 

0.44 

019576 

17.0 

.8894162 

4182 

.4285892 

5802 

.1859497 

9607 

27  42  42.8 

41.9 

0.38 

020159 

17.5 

.8855219 

5240 

.4355837 

5744 

.1889847 

9958 

28  11  60.3 

59.3 

0.32 

020740 

18.0 

.8815631 

5654 

.4425459 

5364 

.1920058 

0170 

28  41  17.2 

16.2 

0i26 

021319 

18.5 

.8775403 

5427 

.4494756 

4658 

.1950128 

0241 

29  10  33.5 

32.5 

050 

021897 

19.0 

.8734537 

4563 

.4563723 

3622 

.1980054 

0169 

29  39  49.2 

48i2 

0.13 

0^473 

19.5 

.8693038 

3066 

.4632356 

2252 

i2009835 

9951 

30  9  4.4 

3.3 

—0.06 

023047 

20.0 

.8650908 

0938 

.4700648 

0542 

.2039468 

a586 

30  38  19.1 

17.9 

+0.01 

023620 

20.5 

.8608152 

8183 

.4768594 

8485 

.2068951 

9070 

31  7  33.3 

32.0 

0.08 

024192 

21.0 

.8564773 

4806 

.4836191 

6080 

.2098282 

8403 

31  36  46.9 

45.6 

0.14 

024762 

21.5 

.8520775 

0810 

.4903435 

3321 

.2127461 

7583 

32  5  60.0 

58.7 

050 

025331 

22.0 

.8476161 

6198 

.4970323 

0207 

.2156484 

6607 

32  35  12.5 

wst 

056 

0^899 

22.5 

.8430935 

0973 

.5036850 

6731 

.2185350 

5474 

33  4  24.6 

23.2 

0.32 

026466 

23.0 

.8385101 

5141 

.5103010 

2889 

.2214058 

4184 

33  33  36.2 

34.7 

0.37 

027032 

23.5 

.8338662 

8704 

.5168801 

8677 

.2242604 

2731 

34  2  47.3  45.7 

0.41 

027598 

24.0 

.8291621 

1665 

.5234217 

4091 

.2270988 

1116 

34  31  57.8 

56i2 

0.45 

028162 

24.5 

.8243982 

4028 

.5299255 

9126 

iJ299207 

9336 

35  1  7.9 

6.3 

0.48 

028726 

25.0 

.8195749  5797 

.5363?K)9 

3777 

.2327260 

7392 

35  30  17.5 

15.9 

0.51 

029289 

25.5 

.8146925  6975 

.5428177 

8043 

.2:355145 

5278 

35  59  26.7 

25.0 

0.53 

029851 

26.0 

.8097514  7566 

.5492053 

1917 

.2382859 

2993 

36  28  35.4 

33.6 

0.54 

030412 

26.5 

.8047519  7573 

.5555535 

5396 

.2410401 

0536 

36  57  43.7 

41.8 

0.54 

030973 

27.0 

.7996943  6999 

.5618616 

8475 

.2437770 

7907 

37  26  51.5 

49.6 

0.54 

031531 

27.5 

.7945791 

5849 

.5681294 

1151 

.2464964 

5102 

37  55  58.9 

57.0 

0.52 

032090 

28.0 

.7894067 

4128 

.5743564,  3419 

.2491980  2119 

38  25  5.9 

4.0 

0.50 

032647 

28.5 

.7841775  18:38 

.5805422  5274 

.2518816  8956 

38  54  12.5 

10.5 

0.47 

033204 

29.0 

.7788919'  8984 

.5866864  6714 

.2545471 

5613 

39  23  18.6  16.5 

0.43 

033759 

29.5 

.7735500 

5567 

.5927886  7733 

.2571944 

2087 

39  52  24.4  22i2 

0.39 

034313 

30.0 

.7681522  1592 

.5988484  8330 

.2598232 

8377 

40  21  29.7|  27.5 

0.34 

034865 

30.5 

.7626989  7061 

.6048653  8496 

.2624335 

4481 

40  50  34.7,  32.4 

058 

;  035415 

May  1.0 

.7571905  1980 

.6108390  8231 

.2650249 

0397 

41  19  39.3  36.9 

052 

035964 

^  1.5 

.7516274  6:352 

.6167689  7528 

.2675974 

6123 

41  49  43.6  41.1 

0.16 

036511 

2.0 

.7460099  0180 

.6226546  6383 

.2701506;  1656 

42  17  47.5  45.0 

0.10 

037055 

2.5 

+.7403383  3466 

+.6284957  4792 

+.2726845'  6996 

42  46  51.1  48.6 

+0.04 

037597 
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Date, 
1869. 

May  3.0 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

+.7346131 

X'. 
6217 

+.6342918 

Y'. 
2751 

Z. 

Z'. 
2142 

TrneLongitndo. 

51.7 

(f=0's  Log.  Rad. 
Latitude,  i  Vect.  =  p. 

...      .        \.      _._  _ 

+.2751989 

43  15  54!3 

— d!o2 

0.0    1 

038135  1 

3.5 

.7288347 

8436 

.6400425 

0256 

.2776935 

7089 

43  44  57.1 

54.5 

0.09f  038671 

4.0 

.7230035 

0127 

.6457473 

7302 

.2801684 

1839 

44  13  59.6 

56.9 

0.151  039204 

4.5 

.71711J)9 

1294 

.6514059 

3886 

J28262^M 

6387 

44  42  61.8 

59.0 

0.211  039734 

5.0 

.7111844 

1942 

.6570178 

0002 

.2850576 

0735 

45  12  3.6 

0.7 

0.27  040260 

5.5 

.7051973 

2074 

.6625826 

5648 

.2874717 

4877 

45  41  5.1 

2.1 

0.33  040783 

6.0 

.6991592 

1697 

.6680999 

0819 

.2898652 

8813 

46  10  6.2 

3.2 

0.39  041303 

6.5 

.6930704 

0812 

.6735692 

5510 

.2922378 

2540 

46  39  7.0 

4.0 

0.44'  041818 

7.0 

.6869314 

9425 

.6789900 

9716 

.2945895 

6058 

47  8  7.4 

4.4 

0.49  042329 

7.5 

.6807426 

7540 

.6843620 

3434 

.2969201 

9365 

47  37  7.5 

4.4 

0.52  042836 

8.0 

.6745046 

5164 

.6896846 

6659 

.2992292 

2457 

48  6  7.2 

4.0 

0.55  043339 

8.5 

.6682177 

2298 

.6949576 

9387 

.3015169 

5335 

48  35  6.5 

3.2 

0.57  043837 

9.0 

.6618825 

8950 

.7001805 

1614 

.303782J) 

7996 

49  4  5.4 

2.0 

0.58  044330 

9.5 

.65549«>4 

5122 

.7053530 

3337 

.3C60270 

0438 

49  33  4.0 

0.5 

0.58  044818 

10.0 

.6490689 

0821 

.7104746 

4552 

.3082491 

2660 

50  1  62.2 

58.7 

0.58|  045301 

10.5 

.6425916 

6051 

.7155450 

5254 

.3104489 

4659 

50  30  60.1 

56.5 

0.57!  045779 

11.0 

.6360679 

0818 

.7205638 

5440 

.3126265 

6338 

50  59  57.6 

53.9 

0.55'  046253 

11.5 

.62J)4985 

5128 

.7255307 

5107 

.3147815 

7989 

51  28  54.8  51.0 

0.53  046722 

12.0 

.6228838 

8985 

.7304452 

4251 

.3169139 

9314 

51  57  51.5 

47.7 

0.50  047186 

12.5 

.6162243 

2394 

.7353071 

2868 

.3190235 

0412 

52  26  47.8 

44.0 

0.46  047645 

1 

13.0 

.6095206 

5361 

.7401159 

0955 

.3211101 

1279 

52  55  43.7 

39.8 

0.42!  048100 

13.5 

.61,27733 

7892 

.7448714 

8508 

.3231735 

1914 

53  24  39.2 

35.2 

0.37  048549 

14.0 

.5959829 

9J)92 

.7495732 

5525 

.3252136 

2316 

53  53  34.3 

30.2 

0.31;  048994 

14.5 

.5891499 

1666 

.7542210 

2001 

.3272304 

2485 

54  22  29.0 

24.8 

0.25  049434 

15.0 

.5822748 

2919 

.7588146 

7936 

.3292237 

2420 

54  51  23.3 

19.0 

0.19:  049869 

15.5 

.5753581 

3756 

.7633535 

3324 

.3311934 

2118 

55  20  17.2 

12.8 

0.13;  050299 

16.0 

.5684005 

4184 

.7678374 

8162 

.3331392 

1577 

55  49  10.6!  6.2 

0.07,  050725 

16.5 

.5614024 

4207 

.7722662  2449 

.335C611 

0797 

56  17  63.6  59.2 

— O.Or  051147 

17.0 

.5543645 

3832 

.7766396  6182 

.3369589 

9777 

56  46  56.3  51.8 

+0.C6'  051564 

17.5 

.5472873 

3064 

.7809574 

9359 

.3388325 

8514 

57  15  48.6  44.0 

0.13 

051977 

18.0 

.5401714 

1908 

.7852190 

1974 

.3406819 

7010 

57  44  40.4 

35.8 

0.19  052386 

18.5 

.5330173 

0371 

.7894246 

4030 

.3425068 

5260 

58  13  31.9 

27.2 

0.25  052792 

19.0 

.5258256 

8458 

.7935737 

5520 

.3443073 

3267 

58  42  22.9 

18.1 

O.31I  053194 

19.5 

.5185968 

6174 

.7976662 

6443 

.3460832 

1027 

59  11  13.5 

8.6 

0.37  053593 

20.0 

.5113315 

3525 

.8017018 

6798 

.3478343 

8539" 

59  39  63.7 

58.7 

0.42'  0531W9 

20.5 

.5040302 

0516 

.8056802 

6582 

.3495606 

5803 

60  8  53.5 

48.4 

0.46 

054381 

21.0 

.4966934 

7152 

.8096011 

5790 

.3512619 

2817 

60  37  42.9 

37.8 

0.50  054770 

21.5 

.4893216 

3438 

.8134645 

4424 

.3529382 

9581 

61  6  32.0 

26.9 

0.53  055156 

22.0 

.4819154 

9380 

.8172700 

2479 

.3545894 

6095 

61  35  20.7 

15.6 

0.56  055538 

22.5 

.4744752 

4982 

.8210175 

:9954 

.3562154 

2356 

62  4  9.1 

3.9 

0.58  055918 

23.0 

.4670016 

0250 

.8247067 

6845 

.3578161 

8365 

62  32  57.1 

51.8 

0.60 

056296 

23.5 

.4594951 

5189 

.8283375 

3153 

.3593915 

4120 

63  1  44.7 

39.4 

0.60 

056670 

24.0 

.4519563 

9806 

.8319096 

8874 

.3609413 

9620 

63  30  32.0 

26.7 

0.60{  057041  1 

24.5 

.4443855 

4102 

.8354228 

4006 

.3624654 

4862 

63  59  19.1 

13.7 

0.58 

057409 

25.0 

.4367833 

8084 

.8388770 

8548 

.3639638 

9847 

64  28  5.8 

0.3 

0.56 

057775 

25.5 

.4291502 

1757 

.8422719 

2497 

.3654365 

4575 

64  56  52.3 

46.6 

0.54 

058138 

26.0 

.4214867 

5127 

.8456073  5851 

.3668835 

9048 

65  25  38.4 

32.7 

0.51!  058499  | 

26.5 

.4137933 

8197 

.8488831 

8609 

.3683046 

3260 

65  54  24.3|  18.5 

0.47 

058857 

27.0 

.4060705 

0974 

.8520989 

0767 

.3696996 

721 2 

66  23  9.9|  4.0 

0.42 

059212 

27.5 

.3983191 

3464 

.8552547 

2325 

.371C684 

0901 

66  51  55.3  49.3 

0.37 

059564 

28.0 

.3JK)5393 

5671 

.8583502;  3281 

.3724110 

4329 

67  20  40.4  34.3 

0.32'  059914 

28.5 

.3827318  7600 

.8613850 

3629 

.3737274 

7494 

67  49  25.3  19.1 

0.26'  060260 

29.0 

.3748970'  9257 

.8643590 

3369 

.3750174 

0395 

68  18  10.0!  3.7 

0.20'  060603  j 

SK).5 

.3670354'  0646 

.8672721 

2500 

.3762810 

3032 

68  46  54.4  48.1 

0.14 

060943 

30.0 

.3591476  1773 

.8701239!  1019 

r 

.3775180 

5404 

69  15  38.7  32.3 

1 

+0.07 

061280 

30.5 

.3512341  2642 

.8729143'  8923 

.3787284 

7509 

69  44  22.8  16.3 

—0.00 

061613 

31.0 

.3432955,  3261 

.8756432  6213 

:   .3799120 

9347 

70  13  6.7  0.1 

0.06;  061942 

31.5 

.33533231  3^,34 

.8783101  2883 

■   .3810688 

0916 

70  41  50.3  43.7 

0.121  062267 

June  1.0 

.3273449  3765 

.8809150  8933 

i   .3821987 

2217 

71  10  33.7,  27.0 

O.I81  062587 

1.5 

.3193340!  3661 

.8834576  4360 

,   .3833016 

3247 

71  39  17.0  10.2 

0.24!  062903 

2.0 

+.3113001!  3326 

+.8859378  9163 

+.3843774 

4007 

72  7  60.2  53.3 

—0.29  063215 

50 
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Date, 
1869. 

BEGTAN6ULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

V. 

Y'. 

X. 

1 
1 

Z'. 

Trac  LongitQde. 

V 

c5  =  0'» 
,  Latitude. 

1 

Log.Rad. 
Vect.  =  f. 

June  2.5 

-f-.3032437i  2767 

+.8883553 

3339!  +.3854261 

4495 

72  3^  43!2 

36!2 

1 

!       " 

—0.34 

00 
063522 

3.0 

.2951656 

1990 

.8907100 

6887 

.3864475 

4711 

73  5  26.1  i  19.0 

0.39 

063825 

3.5 

.2870660 

0999 

.8930017  :9805 

.3874415 

4652 

73  34  8.8 

1.6 

!    0.43 

064123 

4.0 

.27894r;8 

9801 

.8952301  2090 

.3884081  4320 

74  2  51.3 

44.0 

!    0.46 

064415 

45 

.2708a55 

8403 

.8973951!  3741 

.3893473  3713 

1        1 

74  31  33.7 

26.4 

0.48 

,  064702 

5.0 

.2626457 

6809 

.8994965  4757 

.a902589 

2831 

75  0  15.9 

8.6 

0.50 

064984 

5.5 

2ri44668'  5025 

.9015342  5135 

.3911429 

1672 

75  28  58.0 

50.6 

0.50 

065260 

60 

.2462695 

3056 

.9035078  4873 

.3919992 

:0237 

75  57  39.9 

32.4 

0.50 

065531 

65 

.2380545 

0910 

.90541731  3969 

.3928277 

8523 

76  26  21.6  14.0 

0.50 

065796 

7.0 

.2298224 

8593 

.9072625  2423 

.3936283 

6532 

76  54  63.1  55.4 

0.49 

066054 

7.5 

.2215738 

6112 

.9090432;  0232 

.3944010 

4260 

77  23  44.5  36.7 

0.47^ 

066306 

8.0 

.2133094 

3472 

.9107592 

7394 

.3951456 

1708 

77  52  25.7 

17.8 

0.44 

066552 

8.5 

.2050297 

0780 

.9124105 

3909 

.3958621 

8874 

78  20  66.7  58.7 

0.41 

066791 

9.0 

.1967354 

7741 

.9139969 

9775 

.3965506 

5761 

78  49  47.6 

39.5 

0,37 

067024 

9.5 

.1884272 

4664 

.9155184 

4992 

.3972110 

2366 

79  18  28.3 

20.2 

0.33 

067251  ; 

10.0 

.1801057 

1453 

.9169748 

9758 

.3978432 

8689 

79  47  8.8 

0.7 

038 

067471 

10.5 

.1717714 

8115 

.918*^661 

3472 

.3984470 

4728 

80  15  49.1 

40.9 

0.23 

067685 

11.0 

.16:M249 

4654 

.9196922 

6737 

.3990225 

0485 

80  44  29.2 

20.9 

0.17 

067893 

11.5 

.1550660 

1079 

.9209530 

9347 

.3995698 

5959 

81  13  9.2 

0.8 

0.11 

068095 

12.0 

.146698J 

7395 

.9221484 

1304 

.4000888 

1151 

81  41  49.0  40.5 

—0.04 

068291 

12.5 

.ir383192 

3611 

.9232784 

2606 

.4005795 

6059 

82  10  28.5  19.9 

+4).02.  068481  '1 

13.0 

.1299^09 

9732 

.9243429 

3254 

.4010418 

0684 

82  38  67.8  59.1 

0.09 

068665 

13.5 

.1215336 

5764 

.9253420 

3247 

.4014756 

5023 

83  7  46.9'  38.1 

0.16 

068843 

14.0 

.1131281 

1713 

.9262755 

2585 

.4018810 

9079 

m  36  25.8 

16.9 

Oi» 

069015 

14.5 

.1047149 

7586 

.92714:^5 

1268 

.4022579 

2649 

84  4  64.5 

55.6 

0.30 

069181 

15.0 

.0962948 

3389 

.9279459 

9295 

.4026063 

6335 

84  33  43.0 

34.1 

0.36 

069342 

15.5 

.0878683 

9129 

.9286827 

6666 

.4029263 

9536 

85  2  21.3 

12.3 

0.42 

069497 

16.0 

.0794359 

4809 

.9293539 

3381 

.4032178 

2453 

85  30  59.4 

50.3 

0.47 

069617 

16.5 

.0709983 

:0438 

.92f>9595 

9440 

.4034808 

5084 

as  59  37.3  28.1 

0.52 

069792 

17.0 

.0625561 

6020 

.9304996 

4844 

.4037154 

7432 

66  28  15.0 

5.7 

0.56 

069931 

17.5 

.0541100 

1564 

.9309740 

9591 

.4039215 

9494 

86  56  32.5 

43.1 

0.59 

070066 

18.0 

.0456605 

7073 

.9313828 

3682 

.4040991 

1272 

87  25  29.8 

20.3 

0.62 

070197 

18.5 

.0372081 

2553 

.9317262 

7119 

.4042482 

2764 

87  53  66.9 

57.3 

0.64 

070323 

19.0 

.0287535 

801 1 

.9320042 

:9903 

.404^)689 

3973 

88  22  43.9 

34.2 

0.66 

070445 

19.5 

.0202972 

3453 

.9322168 

2032 

.4044611 

4896 

88  51  20.7 

11.0 

0.67 

070563 

20.0 

.0118397 

8882 

.9323639 

3507 

.4045249 

5536 

89  19  57.3 

47.6 

0.67 

070677 

20.5 

-f.0033816 

4305 

.9324456 

4328 

.4045603 

5892 

69  48  33.8 

24.0 

0.66 

070787 

21.0 

—.0050765 

0272 

.9324619 

4495 

.4045673 

5964 

90  17  10.2 

0.3 

0.65 

070892 

21.5 

.0135341 

4844 

.9324128 

4008 

.4045459 

5751 

90  45  46.5 

36.5 

0.62 

070994 

22.0 

.0219906 

9405 

.9322984 

2868 

.4044961 

5255 

91  14  22.6 

12.5 

0.59 

071092 

22.5 

.0304455 

3950 

.9321187 

1075 

.4044179 

4474 

91  42  58.7 

48.5 

0.55 

071187 

23.0 

.0388<>80 

8471 

.9318737 

8629 

.4043114 

3411 

92  11  34.6 

24.3 

0.51 

071278 

23.5 

.0473477 

2964 

.9315634 

5530 

.4041765 

2063 

92  40  10.4  0.0 

0.46 

071365 

24.0 

.0557941 

7424 

.9311879 

1779 

.4040134 

0434 

93  8  46.2 

35.7 

0.40 

071448 

24.5 

.0642366 

1845 

.9307472 

7376 

.4038219 

8521 

93  37  21.9 

11.4 

0.34 

071528 

25.0 

.0726746 

6222 

.9302413 

2322 

.4036021 

6325 

94  5  57.6 

47.0 

0.28 

071604  . 

25.5 

.0811075 

0547 

.9296703 

6616 

.4033540 

3845 

94  34  33.2 

22.5 

052 

071677 

260 

.0895349 

4817 

.9290;M1  0259 

.4030777 

1084 

95  2  68.8 

58.0 

0.15 

071746 

26.5 

.0979562 

9026 

.9283328  3250 

.4027732 

8040 

95  31  44.4 

33.5 

0.08 

071812  1 

27.0 

.1063707 

3168 

.9275665  5592 

.4024404 

4714 

96  0  20.0 

9.0 

+0.02 

071873 

27.5 

1147781 

7238 

.9267:^52 

7284 

.4020794 

1105 

96  28  55.6 

44.5 

—0.04 

071931 

28.0 

.1231777 

1231 

.9258:W9  8326 

.4016903  72161 

96  57  31.1 

19.9 

0.10 

071985 

28.5 

.131o680 

5140 

.9248776  8718 

.4012730 

3045 

97  25  66.7 

55.4 

0.16 

072034 

2f).0 

.1399513  8<)6l 

.9238514  8461 

.4008275'  8592 

97  54  42.3 

30.9 

0.21 

072079  : 

29.5 

1 

.1483243  2687 

.9227604 

7556 

.4003539  3857 

98  23  18.0 

6.5 

0.26 

072120 

300 

.1566873 

6314 

.9216045 

6002 

.3998521 

8841 

98  51  53.7 

42i2 

0.31 

072156 

305' 

.1650397:98:^5 

.9203837  3799 

.3993222 

3544 

99  20  29.5 

18.0 

0.35 

072188 

July  1.0 

.173:5810 

3245 

.9HH)98l,  0948 

.3987643 

7966 

99  48  65.4  53.8 

0.39 

072215  ' 

15' 

.1817105 

6>:vi 

.9177478  7450 

3981784  2108 

100  17  41.4 

29.7 

0.42 

072238  ; 

20 

.19002/6:9704, 

.9I6:«2»  3306 

3975644  5970 

100  46  17.4  5.6 

0.44 

072255  1 

2  5: 

—  Ifl8:^3l6  2741 

4-91485321  8515 

+.396J>223J  9551 

101  14  53.4!  41.5 

—0.45 

072266  : 
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1 

Dat<*. 
1869.  , 

..  _  — 

RECT^ 

LXQULAR  EQUATORIAL. 

POLAR  ECLIPTIC 

i 

1 

X. 

JL'. 

V. 

T'. 

Z. 

Z', 

x=e'8 

X' 

J  =  Oh  I^gRad.  1 

1 
July  3.0 

—.2066220 

! 
., — 

5642  +.9133089 

3078 

Trae  Longitude. 

WW 

II 

17.5 

Latltudo. 

Vect.  =  p. 

0.0 
072271 

+.3962523 

2853 

O          f         II 

101  43  29  5 

— d!46 

3.5 

.2148983 

8402 

.91170011  6995 

.39.'>5544!  5876 

102  11  657 

53.6 

046  072270 

4.0 

.22'.Ur.97 

1013 

.9100269 

026'» 

.3948284  8617 

102  40  41.9 

297 

0.45^  072264 

45 

.2n4055 

:M68 

.9082893 

28<»8 

.3940745"  1080 

103  9  18.2  6.0 

0.43'  072251 

5.0 

.2396353 

5763 

.9064874 

4885 

.3932928  3264 

103  37  54.7  42.4 

0.41  072232 

55 

.2478484 

7891 

.9046214 

6231 

.3924834  5171 

104  6  31.2  18.8 

0.38'  079206 

60 

.2.'>60441 

:9846 

.9026913 

6936 

.3916463  6801 

104  34  67.71  55.2 

0.34'  072174 

65 

.2642219 

1621 

.90069731  7002 

.3907815!  8155 

105  3  44.3 

317 

0.30  072136 

7.0 

5723^12 

3212 

.8'»86395  6430 

.38988001  9231 

105  32  21.0 

8.3 

0.25  072092 

7.5 

.2805213 

4610 

.8965181;  5222 

.38896891 :0032 

106  0  57.8 

45.0 

0.19  072M1 

80 

.2886416 

5811 

.8943332 

3379 

.3880213 

0557 

106  29  34.6 

217 

0.13  071984 

85 

.2967416 

6809 

.8920850 

0903 

.3870463 

0808 

106  57  71.4 

58.4 

0.07 

071920 

9  0 

.3048203 

7594 

.8897736 

7795 

.38604:38 

0784 

107  26  48.2 

35.2 

—0.01 

071850 

9.5 

.3128776 

8164 
8513 

.8873993 

4058 

.3850140 

0488 

107  55  25.1 

12.0 

+0.06  071773 

10.0 

.3209127 

.8849622 

9694 

.3839570 

9919 

108  23  62.1 

48.9 

0.13.'  071690 

10.5 

.3289250 

8634 

.8824625 

4703 

.3828729 

9079 

108  52  39iJ 

26.0 

0.20  071600 

11.0 

.3369139 

8521 

.8799003 

9088 

.3817617 

7<)68 

109  21  16.3 

3.0 

0.26  071504 

115 

.3448788 

8167 

.8772759 

2850 

.38(K5234 

6586 

109  49  53.4 

40.0 

0.32.  071401 

120 

.3528190 

7567 

8745895 

5993 

.3794582 

4935 

110  18  30.6 

17.1 

0.381  071292 

135 

.3607341 

6716 

8718413 

8518 

.3782662 

3017 

110  46  67.8 

54.2 

0.44  071177 

130 

.3686234 

5607 

.8690315 

0427 

.3770475 

0831 

111  15  45.0 

31.3 

0.50  071056 

13.5 

.3764863 

4234 

.8661604;  1722 

.3758022 

8:t80 

111  44  22.3 

8.5 

0.55 

070929 

14.J) 

.3843223 

2592 

.8632282  2407 

.3745303 

5662 

112  12  596 

457 

0.59 

070794 

14  5 

.3921307 

0674 

.8602'552  2484 

.3732319 

4680 

112  41  36.9 

23.0 

0.63 

070654 

15.0 

.3999111 

8477 

.8571817!  1956 

1 

.3719073 

9435 

113  10  14.2 

0.2 

0.66 

070509 

15  5 

.4076629 

5993 

.8540679'.  0825 

.3705565 

5928 

113  38  51.6 

37.5 

068 

070358 

160 

.4153855 

3218 

8508940 

9093 

.36!)17% 

2150 

114  7  29.9 

14.9 

0.70!  070203 

16.5 

.4230784 

0145 

.8476603 

6763 

.3677768 

8134 

114  35  66.5 

523 

071!  070043 

17.0 

.4307413 

6773 

.844:J672  :3d  <9 

.:3663481 

3848 

115  4  44.») 

297 

071 

069879 

17.5 

.4383734 

3093 

.8410148  0322 

.36489*36 

9:304 

115  33  21.6 

7.2 

0.70 

069710 

lao 

.44r,9744 

9102 

8376033  6114 

.3634134 

4503 

116  1  59.2 

447 

0.68i  069537 

18.5 

.4535437 

4794 

8341330  1518 

.3619077 

9448 

116  30  36.9 

22.3 

0.66!  069360 

19.0 

.4610809 

0165 

.8306043,  6239 

.3603766 

4138 

116  59  147 

0.0 

0.63|  069179 

19.5 

.4685855 

5210 

8270174  0377 

.a588'202 

8576 

117  27  526 

37.8 

0.591  068993 

JiO.O 

.4760570 

;9925 

.8233726 

3936 

.3572386 

2761 

117  56  30.6 

157 

0.55  068803 

20.5 

.4834949 

4303 

.8196700 

6917 

.3556320 

6697 

118  24  68.6 

53.6 

0.51 

068609 

21.0 

.4908986 

8:mo 

.8159100 

9325 

.3540004 

0:382 

118  53  46.8 

317 

0.46 

068412 

215 

.4982675 

2028 

.8120928 

1160 

.3523440 

3820 

119  22  25.1 

10.0 

0.40.  068211 

22.0 

.5056013 

5366 

81)82186 

2425 

.3506629 

7010 

119  50  63.5 

48  31 

0.34|  068006 

22.5 

.5128995 

8348 

.8042876 

3122 

.3489571 

9953 

120  19  42.0 

26.8 

0.28[  067798 

23.0 

.5201616 

0969 

.8003002 

3256 

.3472268 

2651 

120  48  20.7 

5.5 

0.22'  067587 

235 

.5273872 

3225 

.7962567 

28-.?8 

.3454722 

5107 

121  16  59  6 

44.3. 

0.16J  067373 

24.0 

.5345757 

5110 

.7921574  1842 

.3436933 

7319 

121  45  :38  6  23.2 

0.09  067155 

24.5 

.5417267 

6620 

.7880024  0300 

.3418903 

9291 

122  14  17.8  2.3 

+0.02| 

066934 

25.0 

.5488398 

7752 

.7837920  8204 

.3400632 

1021 

122  42  57.2  41.6 

—0.04;;  066710 

255 

.5559144 

8498 

7795264  5555 

.3382122 

2512 

123  11  36.9  21.1 

0.10  C66482 

260 

.f  6-9501 

8856 

77520r)9l  2358 

.3363374 

3765 

123  40  16.7;  0.9 

0.16  066251 

265 

t699464 

8819 

.7708.^07!  8613 

.3344390 

4783 

124  8  56.8  41.0 

0.21'  066016 

27.0 

.57690»B 

8384 

.76641  »1 2  4326 

.3325170  55641 

124  37  37.1  21.3 

026'  065777 

27.5 

.5838189 

7546 

.7619176,  9497 

.3305715 

6111 

125  6  1771  1.8 

0.30i  0655135 

280 

.5906^)41 

6299 

.757381)1'  4130 

.3286026 

6423 

125  34  58.5'  426 

0.34  065289 

28.5 

.597^280 

46.i9 

.7527889'  8225 

.326610^ 

6504 

126  3  39.6  23.6 

0.37 

065U39  1 

290 

.6043200 

27.60 

.7481445'  178') 

.3245952 

6^52 

126  32  21.o;  4.9 

0.4O 

064786  1 

29.5 

.6110696 

0057 

.7434471,  4822 

.3225570  5972 

127  0  627  46  5 

0.42,  064528 

30.0 

.6177764 

7127 

7386969;  7328 

.3204960!  5363 

127  29  44.6  28.3 

1 

0.43  064266 

30.5 

.6244398 

3762 

7338942;  9308 

.3184123  4527 

127  58  26.8  10.4 

0.43  064000 

31.0 

.6310593 

'  i9959 

72<)0393  0767 

.3163069  3465 

128  26  69  3  52.8 

0.43'  063730 

315 

63:^6344 

57U 

7241326:  1707 

.3141773'  21H0 

128  55  52.1  35.5 

0.42;  063454 

Aug.  1.0 

.6441646 

.  l'>15 

.7191743  2132 

.312026i'  0669 

129  24  35.2  18.6 

0.4(»'  063173 

*  1.5 

.6')06494 

586-1 

.7141648!  2044 

.3098529'  89:37 

129  53  18  6  2.0 

037!  062888  j 

2  0 

— .6'S708'J3 

1  02o6 

-f  .70910431  1447 

+.3076576  6985  j  1:50  21  62.3  45  6 

—0.34;  062597  1 
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Date, 
1869. 

RECTANOULAR  EQUATORIAL. 

1 
i>OLAR  ECLIPTIC. 

X. 

X', 

Y, 

Y'. 

Z. 

Z'. 

X  =  ®'8 

/J 

()=s(^'8  Log.Rttd. 

—.6634807 

4182 

^m    w 

:0343 

4815 

Trae  Longitude. 

9W 

29!6 

Ijatttude.  Vect.  =  p. 

./  .   0.0 
—0.30,  062301 

Aug.  2.5 

+.7039932 

+.3054404 

130  50  46!3 

3.0 

.66982621  7639 

.6988318 

8737 

,   .3032013 

2425 

131  19  30.7 

13.9 

0.25  062000 

3.5 

.6761244 

0623 

.6936204 

6630 

'   .:i009405 

9818 

131  47  75.3 

58.4 

0.20  061693 

4.0 

.6823747 

3129 

.6883595 

4029 

.2986583 

6997 

132  16  60.2 

43.2 

0.15i  061381 

4.5 

.6885765 

5149 

.6830495 

0940 

.2963548,  3963 

132  45  45.4 

28.3 

1 

0.09|  061063 

5.0 

.6947295 

6682 

.6776907 

7359 

.2940301 

0717 

13:3  14  30.9 

13./ 

—0.03 

060739 

5.5 

.7008330,  7719 

.67228*35 

32f)2 

.2916844 

7261 

133  42  76.7 

59.4 

+0.03  060410 

6.0 

.7068865 

8257 

.6668282 

8746 

.2893179  35971 

i:34  11  62.8 

45J) 

0.10  06f)075 

6.5 

.71288% 

8291 

.6613253 

3725 

.2869307 

9726 

1:34  40  49.2 

31.9 

0.17  a59734 

7.0 

.7188418 

78  J  6 

.6557752  8231 

^2845230 

5649 

135  9  35.9 

18.5 

0.24 

059387 

7.5 

.7247427 

6828 

.6501782  2269 

.2820950 

1370 

135  38  22.9 

5.4 

0.30 

059034 

8.0 

.7305916 

5320 

.6445347 

5841 

i2796468 

6889 

136  6  70.1 

52.6 

0.36'  058676 

8.5 

.r363881 

3288 

.6388452 

8954 

.2771786 

2208 

i:36  35  57.6 

40.0 

0.42  058311 

9.0 

.7421318 

0728 

.63.31102 

1611 

.2746907 

73:30 

1:37  4  45.3 

27.6 

0.47 

057941 

9.5 

.7478225 

7638 

.6273300 

3816 

.2721831 

2255 

137  33  33.3 

15.5 

0.52 

057565 

10.0 

.75:M.>96 

4013 

.62150.52  5575 

.2696562  6!)87 

138  2  21.5 

3.7 

'  0.57;  057183  1 

10.5 

.7590428 

:9848 

.6156360.  6891 

.26711001  1526 

138  30  70.0 

52i2 

0.61 

a56796  ' 

11.0 

.764.')716 

5140 

.6097231'  7769 

.2645448  5875 

138  59  58.8 

41.0 

0.65 

056404 

11.5 

.7700456 

:9883 

.6037668  8213 

.2619608  :0036 

139  28  47.9 

30.0 

0.67  056907  | 

12.0 

.7754644 

4075 

.5977677 

8229 

.2593581 

4010 

139  57  37.2 

19.2 

0.69 

055605 

12.5 

.7808277 

7712 

.5917262 

7822 

.2567370 

7799 

140  26  26.7 

8.7 

0.70 

055198 

13.0 

.7861351 

0790 

J)856427 

69!)4 

.2540977 

1407 

140  54  76.5 

58.4 

0.70  054787  | 

13.5 

.7913860 

3303 

.5795178 

5752 

.2514403 

4834 

141  23  66.6 

48.4 

0.69 

054371 

14.0 

.7965803 

5250 

..5733519 

4100 

.2487651 

8083 

141  52  56.9 

38.6 

0.63 

053il52 

14.5 

.8017177 

6628 

.5671454 

2042 

.2460722 

1155 

142  21  47.4 

29.1 

0.66  053528  !| 

15.0 

.8067976 

7431 

.5608988 

9583 

.2433619 

4053 

142  50  38.2 

19.8 

0.64 

053100 

15.5 

.81 18198 

7657 

.5546125 

6727 

.2406343 

6778 

143  19  29.2 

10.8 

0.61 

a52669 

16.0 

.8167839 

7303 

.5482869 

3478 

.2378897 

9333 

143  48  20.5 

2.1 

0.57 

0522:34 

16.5 

.8216895 

6363 

.5419225 

9841 

.2351282  17191 

144  16  72.1 

53.6 

0.52  a51795  l| 

17.0 

.8265365 

4838 

.5355191> 

5822 

.2323500 

3939 

144  45  64.0 

45.4 

0.46 

051353  ! 

17.5 

.8313244 

2721 

.5290794 

1424 

J2295553 

5991 

145  14  56.2 

37.6 

0.40 

050908 

18.0 

.8:J6.)53l) 

0012 

.5226015 

6652 

.2267444  7883 

145  43  48.7 

30.0 

0.34 

050460 

18.5 

.8407219 

6706 

.5160866 

1510 

.2239174  9614 

146  12  41.5 

22.7 

0.28 

050010 

19.0 

.8453311) 

2802 

.5095:552 

6003 

.2210746 

1187 

146  41  34.6 

15.7 

0.22 

0495.57  . 

19.5 

.8498798 

8295 

.5029477 

:0135 

.2182161 

1603 

147  10  28.0 

9.0 

0.16 

04ia02 

20.0 

.8543679 

3181 

.4963246 

3911 

.2153422  3864 

147  39  21.7 

2.7 

0.09 

048645 

20.5 

.8587952  74.')9 

.4896663 

7:v,v> 

.2124530  4!)73 

148  7  75.7 

56.7 

+0.02  048186  I 

21.0 

.8631612 

1125 

.482!>734  :0412 

.2095488 

59:32 

148  36  70.1 

51.0 

—0.05 

047725 

21.5 

.8674657 

4175 

.4762462  3147 

.2066297 

6742 

149  5  64.8 

45.7 

0.11 

047262 

22.0 

.8717084 

6608 

.4694852 

5543 

.2036960 

7405 

149  34  59.9 

40.7 

0.17 

046796 

22.5 

.8758890 

8419 

.4626908 

7606 

.2007477 

7922 

1.50  3  5.5.3 

36.1 

0.23 

046128 

23.0 

.8800073 

:9608 

.4558634 

93:58 

.1977852  82<)7| 

150  32  51.1 

31.9 

0.28 

04.5858 

23.5 

.8840629 

0170 

.44900:W 

0744 

.19480^5 

8.531 

151  1  47.4 

28.1 

0.33 

045:387 

24.0 

.8880557 

0104 

.4421109 

1826 

.1918179,  8625 

151  30  44.1 

24.7 

0.37  044914 

24.5 

.8919852 

9405 

.4-351867 

2591 

.1888136  8583 

151  59  41.2 

21.8 

0.41;  044439 

25.0 

.8958512 

8071 

.4282312 

3042 

.1857957 

8404 

152  28  38.7 

19.3 

0.44 

04:3961 

25.5 

.8996533 

6098 

.4212449  3185 

.1827645 

8093 

152  57  36.7 

17.2 

0.46!  043481 

26.0 

.9033912 

3483 

.4142282  3024 

.1797201 

7649 

153  26  35.1 

15.5 

0.47  042999 

26.5 

.9070645 

0222 

.4071816  2564 

.1766628  7077 

153  55  34.0 

14.3 

0.47  042515 

27.0 

.9106730 

6313 

.4001056 

1810 

.17:35927  6375 

154  24  33.3 

13.6 

0.46  042J29  1 

1 

27.5 

.9142164  1753 

.3930005 

0765 

.1705101 

5549 

154  53  33.1 

13.4 

0.46  041540 

28.0 

.9176943 

6539 

.3858669,  94:i5 

.1674152 

4600 

155  22  33.3 

13.6 

0.45,  041049 

28.5 

.9211065 

0667 

.37870521  7824 

.1643081 

3530 

155  51  34.1 

14.3 

0.42  040555 

21>.0 

.9244526  4i:55 

.3715160 

59:i8 

.1611892'  2341 

156  20  35.4 

15.5 

0.39  040058 

29.5 

.9277324  6940 

.3642997  3781 

.1580585|  1035 

156  49  37.1 

17.2 

0.35  039558 

30.0 

.9309455  9078 

.3570568  1357 

.1549162 

9612 

157  18  39.2 

19.3 

0.31  03na54 

30.5 

.93409171  0546 

.3497878  8674 

,   .1517626;  8077 

157  47  41.9 

'  21.9 

0.26  038.547 

3J.0 

.9371706  1342 

.3424!)33|  5734 

.1485980;  6430 

158  16  4.5.0 

,  25.0 

0.21  o:wii:37 

31.5 

.9401819  1462 

.:J35[739 

2.546 

.1454225 

4675 

158  45  48.6 

28.5 

0.16  0:3T.»24 

Sept.  1.0 

.9431253  0903 

.32782!I9 

9111 

.1422364 

2814 

159  14  52.7 

32.5 

0.10  0:37007 

1.5 

— .JM60006  ;J1663 

+.320462  )i  5438 

+.1:590399 

0850 

159  43  57.3 

37.0 

—0.04  0:36486  1 
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Date, 
1869. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

JL', 
7738 

Y. 

1529 

Z. 

Z'. 

TruoLon^tudo. 

42!o 

Latitude. 

1 
Log.  Rad. 

Vcct.  =  p. 

0.0 
035962 

Sept.  2.0 

—.9488074 

+.3130706 

+.1358333  8784 

160  12  62!3 

+d:o2 

2.5 

.9515455 

5126 

.3056563 

7391 

.1326168  6619 

160  41  67.8;  47.5 

0.09 

035433 

3.0 

.9542147 

1826 

.2982196 

3029 

.1293906  4357 

161  10  73.8  53.4 

0.14 

034901 

3.5 

.9568147  7833 

.2907611 

8450 

.1261549  2000 

161  39  80.3;  59.8 

0.21 

034364 

4.0 

.9593453  3146 

.2832812 

3656 

.1229100,  9551 

162  9  27.2 

6.7 

0.27 

033824 

4.5 

.9618C63  7763 

.2757806 

8655 

.1196561'  7011 

162  38  34.6 

14.1 

0.33 

033279 

5.0 

.9641975  1683 

.2682599 

3453 

.11639:J4,  4384 

163  7  42.5 

22.0 

0.39 

032731 

5.5 

.9665186'  4901 

.2607196 

8055 

.1131222  1672 

163  36  50.9 

30.3 

0.44 

032179 

6.0 

.9687694 

7417 

.2531602 

2466 

.10984271  8877 

164  5  59.7 

39.1 

0.49 

031623 

6.5 

.9709497 

9228 

i2455826 

6695 

.1065552|  6002 

164  34  69.1 

48.3 

0.53 

031063 

7.0 

.9730592 

0331 

J3379872 

•0745 

.1032599 

3048 

165  3  78.6 

57.9 

0.57 

030499 

7.5 

.9750978  0724 

.2303746 

4624 

.0999570 

:0019 

165  33  28.7 

7.9 

0.601  029931  1 

8.0 

.9770653  0407 

.2227455 

8338 

.0966469 

6918 

166  2  39.2 

18.4 

0.63 

029360 

8.5 

.9789616  9378 

.2151002 

1891 

.0933298 

3746 

166  31  50.1 

29.3 

0.64 

028785 

9.0 

.9807865 

7635 

.2074395 

5288 

.0900060 

0507 

167  0  61.5 

40.6 

0.65 

028206 

9.5 

.982539i> 

5177 

.1997638 

8536 

.0866757 

7204 

167  29  73.3 

52.3 

0.64 

027624 

10.0 

.9842216 

2002 

.1920739 

1641 

.0833393 

3840 

167  59  25.5 

4.5 

0.63 

027039 

10.5 

.9858315 

8109 

.1843703 

4609 

.0799968 

:0415 

168  28  38.1 

17.1 

0.62 

026451 

11.0 

.9873695 

3498 

.1766537 

7447 

.0766487 

6933 

168  57  51.1 

30.1 

0.60 

025860 

11.5 

.9888356 

8167 

.1689246 

:0160 

.0732951 

3397 

169  26  64.5 

43.4 

0.57 

025266 

12.0 

.9902296 

2115 

.1611834 

2752 

.0699363 

9808 

169  55  78.3 

57.1 

0.53 

024670 

12.5 

.9915514 

5341 

.1534308 

5230 

.0665725 

6169 

170  25  32.5 

11.2 

0.49 

024072 

13.0 

.9928010 

7846 

.1456675 

7601 

.0632039 

2482 

170  54  47.1 

25.8 

0.44 

023472 

13.5 

.9939783 

8627 

.1378940 

9870 

.0598308 

8751 

171  23  62.1 

40.8 

0.38 

022870 

14.0 

.9950832 

0685 

.1301107 

2041 

.0564535 

4977 

171  52  77.6 

56.2 

0.32 

022266 

14.5 

.9961157 

1019 

.1223183 

4121 

.0530722 

1164 

172  22  33.5 

12.0 

0.26  021661 

15.0 

.9970757 

0628 

.1145173 

6114 

.0496873 

7314 

172  51  49.7 

28.2 

0.191  021055 

15.5 

.9979630 

9510 

.1067084 

8029 

.0462988 

3429 

173  20  66.4 

44.8 

0.13 

020448 

16.0 

.9987777 

7665 

.0988921 

9869 

.042i)071 

9511 

173  50  23.4 

1.8 

+0.06 

019840 

16.5 

.9995198 

5095 

.0910690 

1641 

.0395125 

5563 

174  19  40.9 

19.3 

0.00 

019231 

17.0 

1.0001892 

1798 

.0832395 

3349 

.0361151 

1588 

174  48  58.8 

37.2 

—0.07 

018621 

17.5 

1.0007859 

7774 

.0754043 

5000 

.0327152 

7589 

175  17  77.2 

55.6 

0.14 

018011 

18.0 

1.0013098 

3021 

.0675637 

6598 

.0293131 

3567 

175  47  36.0 

14.4 

0.20 

017401 

18.5 

1.0017609 

7541 

.0597184 

8148 

.0259090 

9525 

176  16  55.3 

33.6 

0.26 

016791 

19.0 

1.0021390 

1331 

.0518690 

9657 

.0225030 

5464 

176  45  75.0 

53.2 

0.31 

016181 

19.5 

1.0024442 

4391 

.0440158 

1128 

.0190954 

0388 

177  15  35.1 

13.3 

0.36 

015571 

20.0 

1.0026764 

6722 

.0361595 

2568 

.0156864 

7297 

177  44  55.8 

33.9 

0.41 

014961 

20.5 

1.0028356 

8323 

.0283005 

3981 

.0122763 

3194 

178  13  77.0 

55.1 

0.45 

014.351 

21.0 

1.0029217 

9193 

.0204394 

5372 

.0088654 

9084 

178  43  38.7 

16.8 

0.48 

013741 

21.5 

1.0029347 

9332 

.0125768 

6749 

.0054538 

4968 

179  12  60.9 

38.9 

0.50 

013132 

22.0 

1.0028746 

8740 

+.0047131 

8114 

+.0020419 

0848 

179  42  23.6  1.5 

0.52 

012523 

22.5 

1.0027413 

7416 

—.0031510 

0524 

—.0013702 

3274 

•  180  11  46.8  24.7 

0.53 

011914 

23.0 

1.0025347 

5360 

.0110152 

:9164 

.0047822 

7395 

180  40  70.6'  48.4 

0.53 

011306 

23.5 

1.0022548 

2570 

.0188787 

7796 

.0081939 

1512 

181  10  34.9 

12.7 

0.52 

010698 

24.0 

1.0019017 

9048 

.0267411 

6418 

.0116051 

5625 

181  39  59.7 

37.5 

0.51 

010090 

i?4.5 

1.0014753 

4793 

.0346018 

5023 

.0150155 

:9731 

182  9  25.1 

2.8 

0.49 

009482 

SiS.O 

1.0009756 

9806 

.0424603 

3606 

.0184249 

3826 

182  38  51.0  28.7 

0.46 

008875 

25.5 

1.0004026  4085 

.0503160 

2161 

.0218331 

7909 

183  7  77.5  55.1 

0.42 

008267 

26.0 

.9997562  7631 

.0.581684 

0683 

.0252398 

1977 

183  37  44.6;  22.1 

0.37 

007660 

26.5 

.9090364,  0442 

.0660169 

:9166 

.0286449 

6029 

184  6  72.3 

49.8 

0.33 

007052 

27.0 

.9982432 

2520 

.0738609 

7603 

.0320479  0060 

184  36  40.5 

18.0 

0.28 

006444 

27.5 

.9973765 

3862 

.0816998 

5990 

.03544871  4069 

185  5  69.3 

46.8 

0.22 

005836 

28.0 

.9964362 

4469 

1   .0895331 

4321 

.0388470 

8053 

185  35  38.7 

16.1 

0.16 

1  005227 

28.5 

.J)954223 

4339 

1   .0973601 

2589 

.0422426 

2011 

186  4  68.6 

46.0 

0.10 

1  004618 

29.0 

.9943349j  3475 

.1051803,  0790 

.0456352 

5938 

186  34  39.1 

16.5 

—0.04 

004007 

29.5 

.9931739 

1874 

.1129931'  8916 

.0490246 

:9833 

187  3  70.2 

47.5 

+0.03 

003396 

30.0 

.9919394 

9539 

1   .1207978  6962 

.0524105  3693 

187  33  41.9 

19.1 

0.10 

002783 

30.5 

.9906314,  6469 

.1285939  4921 

.0557927 

7516 

188  2  74.2  51.3 

0.16 

,  002169 

Oct.  1.0 

.9892500;  2665 

.1363808  2789 

.0591709 

1300 

188  32  47.0  24.1 

0.22 

;  001554 

1.5 

.9877952!  8126 

.1441579,  0559 

.0625450 

5042 

189  1  80.4  57.5 

0.28 

1  000938 

2.0 

—.98626691  2853 

!  —.1519245  8224 

—.0659145 

8739 

189  31  54.4'  31.5 

+0.33 

1  000321 
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Date, 

1869. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

"¥'. 

Z* 

Z'. 

Xw®'8 

7' 

($  =  ^'b  i^og.Rad.  1 

yC^>% 

6849 

JM  9 

5779 

^Kmw 

aia  w 

Tme  I^QOgitiide. 

rw 

Latitude. 
+oi38 

\  eel.  =  f.  • 

9  9 
999702 

Oct.  2.5 

—.9846653 

—.1596801 

—.0692792 

2388 

O          1         tl              II 

190  1  29.0  6.0 

3.0 

.9829904:0108 

.1674240 

3217 

.0726388  59861 

190  aO  64.1  41.0 

0.43  999082 

3.5 

.9812424  2637 

.1751556i  0532 

.075i)932 

9531 

191  0  39.7  16.6 

0.47  998460 

4.0 

.9794213!  4436 

.1828742  7717 

.0793420 

3021 

191  29  75.9  52.7 

0.51'  997837 

4.5 

.9775272'  5505 

.19057931  4767 

.0826850 

6453 

191  59  52.6  29.3 

0.54  997212 

r 

5.0 

.9755603 

5846 

.1982702  1676 

.0860218 

:9823 

192  29  89.8  6.5 

0.56  996586 

5.5 

.9735207 

5459 

.2059464  8437 

.0893522 

3128 

192  58  675  44.2 

0.58  995958 

6.0 

.9714086  4348 

.2136072  5045 

.0926759 

6367 

193  28  45.8  22.4 

0.59,  995329 

6.5 

.9692239 

2511 

.2212520:  1493 

.0959928  95391 

193  58  24.6  1.2 

0.59|  f)94699 

7.0 

.9669669 

9952 

.2288801'  7773 

1 

.0993025 

2638 

194  27  63.8  40.4 

1 

0.59 

994068 

7.5 

.9646378 

6671 

.2364910  3882 
.2440840  :9812 

.1026047 

5662 

194  57  43.6  20.1 

0.57'  993435 

8.0 

.9622367 

2670 

.1058991 

8608 

195  27  23.7  0.3 

0.55;  992802 

8.5 

.9597638 

7951 

.2516585  5557 

.1091^^16 

1475 

195  56  64.4  40.9 

0.52  992167 

9.0 

.9572192 

2515 

.2592140  1112 

.1124640 

4261 

196  26  45.5.  22.0 

0.49  991533 

9.5 

.9546032 

6365 

.2667498  6470 

.1157339 

6962 

196  56  27.1:  3.6 

1 

0.45  990897 

10.0 

.9519160 

9503 

.2742653 

1626 

.1189950 

9575 

197  25  69.1  45.6 

0.40  990261 

10.5 

.9491578 

1931 

.2817600 

6573 

.1222471 

2099 

197  55  51.6  U8.0 

0.35 

989624  < 

IJ.O 

.9463288 

3651 

.2892333 

1307 

.1254898 

4529 

198  25  34.5,  10.8 

0.29 

9889^ 

11.5 

.9434293 

4666 

.2966846 

5820 

.1287231 

6864 

198  54  77.9  54.1 

0.23*  988351 

12.0 

.9404595 

4978 

.3041135 

0110 

.1319466 

9101 

199  24  61.7  37,9 

0.16  987715 

12.5 

.9374196 

4589 

.3115194 

4169 

.1351602  1239 

199  54  46.0'  22.2 

0.10 

987079 

13.0 

.9343C91) 

3502 

.3189017 

7993 

.1383636  3276 

200  24  30.7  6.7 

+0.03  986445 

13.5 

.93113C6 

1719 

.3262599 

1575 

.1415565 

5207 

200  53  75.9,  52.0 

—0.04  98581] 

14.0 

.9278819 

9242 

.3335935 

4912 

.1447387 

7031 

201  23  61.5  37.6 

0.10 

985180 

14.5 

.9245641 

6074 

.3409020 

7998 

.1479100 

8746 

201  53  47.5  23.4 

0.17 

984549 

15.0 

.9211775 

2219 

.3481848 

0827 

.1510702 

0352 

202  23  33.9|  9.8 

053 

983921 

15.5 

.9177223 

7677 

.3554413 

3393 

.1542189 

1841 

202  52  80.8  56.7 

0.29 

983294 

J6.0 

.9141988 

2452 

.3626710 

56!)0 

.1573560 

3215 

203  22  68.2  44.0 

0.35 

982669 

16.5 

.91C6073 

6547 

.3698734 

7715 

.1604812  44691 

203  52  56.1  31.8 

0.40  982i:46 

17.0 

.9C6948U 

9964 

.3770479 

:9461 

.1635942 

5602 

204  22  44.4  20.1 

0.45  981426 

17.5 

.9032211 

2705 

.3841941 

0924 

.1666949 

6611 

204  52  33.1 

8.8 

0.49  980808 

18.0 

.8994269 

4773 

.3913114'  20jm 

.1697831 

7496 

205  21  82.2  57.9 

0.52!  980193 

18.5 

.8955657 

6171 

.3983994;  2JI80 

.1728586  82531 

205  51  71.8  47.4 

O.55I  979580 

19.0 

.8916378 

6903 

.4054576  3564 

.1759211 

8881 

206  21  62.0  37.5 

0.57  978970 

19.5 

.8«76433 

6968 

.4124855 

3844 

.1789703 

9376 

2C6  51  52.7  28.1 

0.58|  978363 

20.0 

.8835825 

6370 

.4194825 

3816 

.1820C61 

!9737 

207  21  43.8  19.2 

0.59 

977759  1 

20.5 

.8794557 

5112 

.4264482 

3475 

.1850284 

:9962 

2(.7  51  ^A   10.8 

0.591  977158 

21.0 

.8752631 

3196 

.4333821 

2816 

.1880368 

0049 

208  21  27.5  2.8 

0.58  976560 

21.5 

.8710050 

1625 

.4402836 

1833 

.1910312 

!9995 

208  50  80.1  55.4 

0.56  975965 

22.0 

.8666817 

7402 

.4471524 

0523 

.1940113 

:9799 

209  20  73.3  48.5 

0.53  975373 

22.5 

.8622934 

3529 

.4539879 

8880 

.1969769 

9458 

209  50  67.0 

42.1 

0.50 

974784  1 

23.0 

.8578403 

9009 

.4607897 

6901 

.1999277 

8969 

210  20  61  i2  36.3 

0.47  974198 

23.5 

.8533228 

3845 

.4675572 

4578 

.2028636  8331 

210  50  56.1  31.0 

0.42  973615 

24.0 

.8487412 

8038 

.4742898 

1907 

.2057845!  7544 

211  20  51.3  26.3 

0.38.  973035 

24.5 

.8440957 

1594 

.4809870 

8881 

J2086899 

6601 

211  50  47.1 

22.1 

0.33  972458 

25.0 

.8393865 

4512 

.4876484'  5498 

.2115797 

5502 

212  20  43.5 

18.4 

Oi27  971884 

25.5 

.8346139 

6796 

.4942732 

1749 

.2144537 

4245 

212  50  40.4 

15.3 

Oiil  971312 

26.0 

.8297782 

8449 

.60(:8611  7631 

.2173116 

2827 

213  20  37.9 

12.7 

0.14  970743 

26.5 

.8248797 

9474 

.5074115  3137 

.22015331  1247 

213  50  35.91  10.7 

0.081  970176 

27.0 

.8199187 

5874 

.5139239  8264 

1   .222{)785  9503 

1                1 

214  20  34.5  9.2 

—0.01  <J6961I 

27.5 

.8148955 

9652 

.5203978,  3CC6 

.2257870!  7591 

214  50  33.7  8.3 

+0.C6  S69C49 

28.0 

.8098105'  8812 

.5268327i  7:«38 

.2285785';  55C9 

215  20  33.4.  8.0 

;    0.12,  168489 

28.5 

.8046640 

1  7357 

.5332279;  1313 

.2313529;  3257 

215  50  33.7 

8.2 

0.18  C67931 

29.0 

.7994564 

5391 

.5395831  4869 

.   .2341099 

0830 

216  20  34.5 

9.0 

0J^4  967374 

29.5 

.7941H80 

2617 

.5458977  8018 

J2368493 

8227 

216  50  35.8  10.3 

0.30  C66819 

30.0 

.7888591 

9336 

.5521710  0755 

.2395709 

5446 

211  20  37.7  12.1 

0.35'  £66266 

30.5 

.78347011  545ti 

.5584(/26  3()75 

1   .2422745 

2485 

217  50  40.0'  14.4 

0.39  965715 

31.0 

.7780213!  G980 

.56451)21  4974 

,   .2449597 

9341 

218  20  42.9  17.9 

0.43  965166 

31.5 

.7725131  51Hitt 

(   .57073^^9  644e 

►'   .2476265 

6012 

218  50  46.3  20.6 

0.46  964617 

Nov.  l.G 

.7669459  :C24(] 

»   .576fc423  7484 

■      .2502745  2495 

219  20  50.3  24.5 

0.48  C64070 

1.5 

—.7613201  3i;rt^ 

— .582i;019'  8084 

[  — .25290S6  8789 

219  50  54.8  28.9 

+O.50'  S635SM 
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Dat^, 
1869. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

1 

X. 

X'. 

Y. 

v. 

Z. 

Z'. 

A  =  ©'8 

V 

r5=©'8 

Log.  Rod. 

Nov.  3.0 

7168 

—.5889172  8241 

1  4891 

Tme  Longitude. 

1   " 
33.8 

Latitude. 

'    +d!5i 

Vect  =-  p. 
962980 

—.7556360 

—.2555134 

220  20  597 

8.5 

.7498941 

9759 

.5948877 

7950 

.2581038;  0799 

220  50  65.1 

39.li    0.51 

962436 

3.0 

.7440950 

1778 

.6008130 

7207 

.2606746  6511 

221  20  71.0 

44.9 

0.51 

961894 

3.5 

.7382391 

3229 

.6066924 

6005 

;   .2632255'  2023 

221  50  77.4|  51.2 

0.50 

961353 

4.0 

.7323268 

4116 

.6125254 

4340 

.2657564  7336 

222  20  84.2  58.0 

0.48 

960813 

4.5 

.7263585 

4443 

.6183115 

2205 

<   .2682669,'  2444 

222  51  31.5 

5.2 

0.45 

960275 

5.0 

.7203347 

4215 

.6240503 

:9598 

,   .2707570 

7349 

223  21  39.2 

12.9 

0.42 

959739 

5.5 

.7142559 

:i437 

.6297413 

6512 

,   .2732264 

2046 

223  51  47.3 

21.0 

0.38 

959204 

6.0 

.7081226  2114 

.6353838 

2942 

.2756748;  6534 

224  21  55.8 

29.4 

0.34 

958670 

6.5 

.7019353  :0251 

.6409777 

8885 

.2781021 

0810 

224  51  64.7 

38.2 

0.29 

958138 

7.0 

.6956946 

7854 

.6465223 

4336 

.2805081 

4874 

225  21  74.0 

47.4 

0.23 

957608 

7.5 

.6894009 

4927 

.6520173 

:92J)1 

.2828926 

8723 

225  51  83.7 

57.1 

0.17 

957080 

8.0 

.6830546 

1474 

.6574623 

3746 

.2852553 

2355 

226  22  33.8 

7.2 

0.11 

956554 

8.5 

.6766563 

7501 

.6628568 

7695 

.2875962 

5767 

226  52  44.3 

17.6 

+0.05 

956030 

9.0 

.6702066 

3014 

.6682005 

1137 

i2899150 

8959 

227  22  55.1 

28.3 

—0.02 

955509 

9.5 

.6637060 

8018 

.6r.l4928 

4C65 

.2922116 

1929 

227  52  66.2 

39.4 

0.09 

954990 

10.0 

.6571548 

2516 

.6787335 

6477 

.2944857 

4674 

228  22  77.7 

50.8 

0.16 

954474 

10.5 

.6505536 

6514 

.6839220 

8367 

.2967372 

7193 

228  53  29.5 

2.5 

0.23 

953962 

11.0 

.643902J> 

:0017 

.6890579 

:9732 

.2989659 

9484 

229  23  41.7 

14.6 

0.29 

953453 

11.5 

.6372034 

3032 

.6941409 

0567 

.3011716 

1545 

22!)  53  54.2 

27.0 

0.35 

952946 

12.0 

.6304555 

5563 

.6991707 

0871 

.3033541 

3374 

230  23  67.1 

39.8 

0.41 

952444 

12.5 

.6236598 

7616 

.7041469 

0638 

.3055134 

4971 

230  53  80.3 

53.0 

0.47 

951945 

13.0 

.6168168 

9196 

.7090691 

:9866 

.3076492 

6334 

231  25  33.9 

6.5 

0.52 

951450 

13.5 

.6099271 

!0309 

.7139370 

8551 

.3097614 

7460 

231  55  47.8 

20.4 

0.56 

950960 

14.0 

.6029912 

:0959 

.7187503 

6690 

.3118499 

8349 

232  24  62.0 

34.5 

0.60 

950474 

14.5 

.5960096 

1153 

.7235086 

4279 

.3139144 

8999 

232  54  76.5 

48.9 

0.63 

949993 

15.0 

.5889828 

:0895 

.7282115 

1314 

.3159549 

9409 

233  25  31.4 

3.7 

0.66 

949517 

15.5 

.5819113 

:0190 

.7328586 

7791 

.3179712 

9576 

233  55  46.6 

18.8 

0.68 

949046 

16.0 

.5747956 

9042 

.7374497 

3709 

.3199631 

9499 

234  25  62.2 

34.3 

0.69 

948580 

16.5 

.5676361 

7457 

.7419844 

9062 

.3219305 

9177 

234  55  78.1 

50.2 

0.69 

948119 

17.0 

.5604333 

5438 

.7464624 

3849 

.3238734 

8611 

235  26  34.3 

M 

0.68 

947663 

17.5 

.5531878 

2992 

.7508834 

8066 

.3257915 

77%* 

235  56  50.9 

22.9 

0.67 

947211 

18.0 

.5459002 

:0125 

.7552471 

1710 

.3276847 

6732 

236  26  67.8 

39.7 

0.65 

946765 

18.5 

.5385709 

6841 

.7595531 

4777 

.3295529 

5418 

236  56  85.1 

57.0 

0.62 

946325 

19.0 

.5312005 

3146 

.7638012 

7265 

.3313959 

3853 

237  27  42.8 

14.6 

0.58 

945891 

19.5 

.5237895 

9045 

.7679910 

9170 

.3332136 

2034 

237  57  60.9 

32.6 

0.54 

945463 

20.0 

.5163383 

4542 

.7721222 

0489 

.3350058 

:9961 

238  27  79.4 

51.0 

0.50 

945039 

20.5 

.5088476 

9644 

.7761945 

1219 

.3367724 

7631 

238  58  38.3 

9.8 

0.45 

944621 

21.0 

.5013178 

4355 

.7802075 

1357 

.3385133 

5045 

239  28  57.5 

29.0 

0.39 

944209 

21.5 

.4937495 

8681 

.7841608 

0898 

.3402282 

2199 

239  58  77.1 

48.5 

0.33 

943802 

22.0 

.4861430 

2625 

.7880543 

:9841 

.3419171 

9093 

240  29  37.1 

8.4 

0.27 

943401 

22.5 

.4784991 

6195 

.7918876 

8182 

.3435798 

5724 

240  59  57.5 

28.8 

0.20 

943005 

23.0 

.4708182 

9395 

.7956601 

5915 

.3452162 

2093 

241  29  78.3 

49.5 

0.13 

942614 

23.5 

.4631009  2231 

.7993718 

3039 

.3468262 

8197 

242  0  39.5 

10.6 

—0.06 

942228 

24.0 

.4553477 

4708 

.8030223 

:9552 

.3484097 

4037 

242  30  61.1 

32.1 

0.00 

941848 

24.5 

.4475592 

6832 

.8066112 

5449 

.3499665 

9609 

243  0  83.1 

54.0 

+0.07 

941473 

25.0 

.4397359  8608 

.8101382 

0727 

.3514964 

4913 

243  31  45.4 

16.2 

0.13 

941102 

25.5 

.4318785  :0043 

.8136030 

5383 

.3529993 

9947 

244  1  68.2 

38.9 

0.19 

940736 

26.0 

.4239875 

:1141 

.8170053 

:9415 

.3544752 

4711 

244  32  31.3 

2.0 

0.24 

940375 

26.5 

.4160633 

1908 

.8203448 

2818 

.3559238 

9202 

245  2  54.9 

25.5 

0.29 

940018 

27.0 

.4081066 

2349 

.8236210 

5589 

.3573450 

3419 

245  32  78.8  49.3 

0.33 

939666 

27.5 

.4001179 

2471 

.8268337 

7724 

.3587387 

7361 

246  3  43.2  13.6 

0.36 

939317 

28.0 

.3920980 

2280 

.829JJ827 

9223 

.3601048 

1027 

246  33  67.9 

38.3 

0.39 

938973 

28.5 

.3840473 

1782 

.8330676 

0081 

.3614431 

4415 

247  4  33.0 

3.3 

0.41 

938632 

29.0 

.3759666 

:0983 

.8360881 

0295 

.3627535 

7524 

247  34  58.4 

28.6 

0.42 

938295 

29.5 

.3678564 

9889 

.8390440 

!9863 

.3640358 

0352 

248  4  84.2 

54.3 

0.43 

937961 

30.0 

.3597175 

8508 

.8419349 

8781 

.3652900 

2899 

248  35  50.3 

20.3 

0.43 

937631 

30.5 

.3515504 

6845 

.8447605 

7046 

.3665160 

5165 

249  5  76.7i  46.6 

0.42  937305 

Dec.  1.0 

.34:«560 

4909 

.8475206  4656 

.3677137 

7147 

249  36  43.4i  13.2 

0.40  936983 

1.5 

.3;V)1347 

2704 

.8502149  1608 

.3688828 

8843 

250  6  70.5  40.2 

0.38  936664 

2.0! 

—.3268872 :0237 

.a528432  7901 

—.3700233 

0253 

250  37  37.9  7.6 

+0.36.  936349  ' 
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Date, 
1869. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y. 

¥'. 

Z. 

Z'. 

^  X  =  ©*8  ;  J,, 

1 
(5  — ©'a  Ixjg.  Rail. 

Dec.  2.5 

—.3186142 

7515 

—.8554053 

3531 

Tme  Longitude. 

1 

35!2 

Latitnde.  ,  Vecl.  -  p. 

9  9~ 
+0.32'  936037 

—.3711351 

1376 

O    /    // 

251  7  65.6 

3.0 

.3103164,  4545 

.8579009  8497 

.37221801  2210 

251  38  33.5  3.1 

0.28  9a572J» 

3.5 

.3019944  :1333 

.8603298  2796 

.2732720  2755 

252  8  61.7  31.2 

OJ24  935424 

4.0 

.2936489,  78a') 

.8626914,  6422 

.3742970  3011 

252  38  90.1  59.5 

0.19  935122 

4.5 

.2a52806  4210 

.8649861:  9379 

.375292i)  2975 

253  9  58.7  28.0 

0.13  934823 

5.0 

.2768903:0314 

.8672135  1663 

.3762597 

2648 

253  39  87.6  56.8 

0.07  934528 

5.5 

.2684786;  6204 

.8693734!  3;i72 

1 

.3771972 

2028 

254  10  56.7  25.8 

+0.01  934237 

6.0 

.2600464'  1889 

.8714657  4205 

.3781054 

1116 

254  40  86.0  55.0 

—0.06  1>33J>50 

6.5 

.2515942  7374 

.8734901  4459 

.3789842;  9909 

255  11  55.5  24.4 

0.13,  93:1666 

7.0 

.2431227 

2666 

.8754465'  4034 

.3798334  8406 

255  41  85.2  54.1 

0.20  933386 

1 

7.5 

.2346325 

7771 

.8773348  1927 

.3806530 

6607 

256  12  55.0  23.9 

0.27 

933110  1 

8.0 

.2261244 

2697 

.8791548  1138 

.3814430 

4513 

256  42  85.0  53.8 

0.33 

932838  i 

8.5 

.2175992 

7452 

.8809064'  8665 

.3822032  2120 

257  13  55.1  23.8 

0.39  932571 

9.0 

.2090575 

2042 

.8825895'  5507 

.3829338  9432 

257  43  a5.4  54.0 

045  932308 

9.5 

.2004998 

6472 

.8842040  1663 

.3836346 

6445 

258  14  55.8  24.3 

0.51  932049 

10.0 

.1919269 

!0749 

.8a^)7498!  7132 

.3843055 

3160 

258  44  86.4'  54.8 

0.56'  931796 

10.5 

.1833394 

4880 

.8872269'  1914 

.3849466  9576! 

259  15  57.1  25.4 

0.60  931548 

11.0 

.1747381 

8873 

.8886351  6007 

.3855578 

5693- 

259  45  87.ir,  56.1 

O.64I  931305 

11.5 

.1661237  2735 

1 

.8899743;  9410 

.386139*) 

1510 1 

260  16  58.9'  27.0 

0.67  931067 

12.0 

.1574969  6473 

.8912444  2123 

.3866902  7028 

260  46  89.9  58.0 

0.70  930836 

12.5 

.1488582 

:0092 

1 
.8924454  4144 

.3872114 

2245 

261  17  61.0  29.0 

0.721  930610 

13.0 

.1402083 

3599 

.8935774'  5476 

.3877026  7163 

261  48  32.3  0.2 

0.73!  9303JM) 

13.5 

.1315478 

5999 

.89464021  6116 

.3881637  1779 

262  18  63.7,  31.5 

0.73 

930176 

14.0 

.1228775 

:0302 

.8956336'  6062 

.3885947 

6095 

262  49  35.2  2.9 

0.73 

9299^  . 

14.5 

.1141982 

3515 

.8965576  5314 

.3889956  :0109 

263  19  66.8  34.4 

0.71 

929766 

15.0 

.1055104 

6642 

1 
.8974122  3872 

.3893663 

3822 

263  50  38.5 

6.0 

0.69;  929571 

15.5 

.0968146  9689 

.8981974^  1736 

.3897069 

7233 

264  20  70.3 

37.7 

0.67 

929:W2 

16.0 

.0881115 

2663 

.8989131  8905 

.3900173 

0343 

264  51  42.2'  9.5 

0.64 

92921)0  • 

16.5 

.0794017 

5570 

.81)95593;  5379 

.3{K)2975 

3150 

265  21  74.2  41.5 

0.60  929026  ' 

17.0 

.0706860 

8418 

.9001359  1158 

1 

.3905475  5656 

265  52  46.4  13.6 

0.55.  928859 

17.5 

.0619648 

:1211 

.9006430  6241 

.3907673.  7859 

266  22  78.7  45.9 

0.50  928698 

18.0 

.0532388  3955 

.9010805  0629 

.3909569 

9761 

266  53  51.1  18.2 

0.45  928545 

18.5 

.0445086 

6658 

.90144H4  4320 

.3911163 

1360 

267  23  83.6  50.6 

0.39'  928398 

19.0 

.0357750 

9326 

.9017466  7315 

.3912454 

2657 

267  54  56.3  23.2 

0.33  928258 

19.5 

.0270384 

1965 

.9019751 

9613 

.3913442 

3650 

268  24  89.1  55.9 

0.26  928125 

1 

20.0 

.0182997 

4582 

.9021339  1214 

.3914128 

4342 

268  55  62.1  28.8 

0.19  927999 

20.5 

.0095594 

7184 

.902222^) 

2117 

.3914511 

4730 

269  26  35.2;  1.8 

0.12  927880 

21.0 

—.0008182 

9776 

.9022421 

2322 

.3914590'  4815 

269  66  68.4  35.0 

—0.05 

927768  ! 

21.5 

+.0079233 

76.35 

.9021915  1829 

.3914366,  451^ 

270  27  41.8  8.3 

+0.01 

92766:J  , 

' 

22.0 

.0166645 

5043 

.9020710 

0637 

.3913839 

4075 

270  57  75.3  41.7 

0.07  927564 

22.5 

.0254047 

2441 

.9018806 

8746 

.3913009 

3250 

271  28  48.91  15.2 

0.13  927472 

23.0 

.0341432  :9822 

.9016202  6156 

.3911876  21231 

271  58  82.7  48.9 

0.18  92rj87 

23.5 

.0428795  7181 

.9012898  2865 

.3910439 

0691 

272  29  56.6  22.7 

0.23  927308 

24.0 

.0516127 

4510 

.9008895'  8876 

.3908699 

8957 

272  59  90.7 

56.7 

0.28  J)27235 

24.5 

.0603424 

1803 

.9004191  4185 

.3906656  6919 

273  30  64.9 

30.8 

0.32  927168 

r 

i 

25.0 

.0690676  :9052 

.8998787 

8795 

.3904310  4579 

274  1  39.3  5.1 

0.36 

927107 

25.5 

.0777880;  6252 

.8992683 

2705 

.3901661 

1935 

274  31  73.8  39.5 

0.38  927052 

26.0 

.0865028  3397 

.8985878 

5914 

.3898708 

8988 

275  2  48.4  14.0 

0.40  927002 

26.5 

.0952113 

0479 

.8978373 

8423 

.3895451 

5736 

275  32  83.2  48.7 

0.41'  926958 

27.0 

.1039129 

7492 

.8970168  0232 

.3891891  2182 

276  3  58.1  23.6, 

0.41  926919 

1 

27.5 

.1126067  4427 

.8961262,  1340 

.3888028  8324 

276  33  93.1 

58.5. 

0.41|  926885 

28.0 

.1212922  1279 

.8951657,  1749 

.38^3861!  4163 

277  4  68.2;  33.5! 

0.40  926856 

28.5 

.1299684  8038 

.8941352,  1458 

.:W7939r  9698 

277  35  43.4,  8.6l 

0.38  926832 

29.0 

.1386349  4701 

.8930348  0468 

.3874618!  4931 

278  5  78.7 

43.8 

0.36  926812 

29.5 

.1472908  1258 

1 

.8918646  8780 

.3869542  9861 

278  36  54.1 

19.1 

0.33  926797 

30.0 

.1559355  7703 

.8906246  6395 

.3864165  4490 

279  6  89.6 

54.5 

0.30  926787 

30.5 

.1645682  4028 

.88fW150!  3313 

.3858485'  8815 

279  37  65.1  29.9 

0.25  926781 

31.0 

.1731883  0227 

.8879359;  9537 

.3852504  2840 

280  8  40.6  5.4 

0.20,  926779 

31.5 

.1817949;  62<)1 

.8864874;  5066 

.3846223  6566 

280  38  76.2,  40.9 

0.15  926781  , 

32.0 

+.  190:5875  2216 

—.8849697  iHH)4 

— .383JK)42'  1>990 

281  9  51.71  16.3 

+0.01>  926788 

HELIOCENTRIC  COORDINATES.  401 


MERCURY 

. 

V 

1869. 

Days 

from 

Epoch. 

X. 

y- 

Z, 

Log 
Radius 
Vector. 

liOngltnde  in 
Orbit. 

*3 
Z. 

3695 

-0.0253 

-0.4620 

-0.0367 

9.6667 

267°  4.6 

+0.25 

+4.50 

+0.36 

Jan. 

2 

3700 

+0.0869 

0.4441 

0.0452 

9.6578 

281  15.4 

-0.90 

4.60 

0.47 

7 

3705 

0.1925 

0.3914 

0.0502 

9.6423 

296  15.5 

2.21 

4.51 

0.58 

12 

3710 

0.2801 

0.3048 

0.0507 

9.6201 

312  37.2 

a76 

4.09 

0.68 

17 

3715 

0.3396 

0.1872 

0.0461 

9.5916 

331  1:2 

5.55 

3.06 

0.75 

22 

3720 

0.3568 

-0.0472 

0.0358 

9.5583 

352  15.5 

7.34 

+0.97 

0.74 

27 

3725 

0.3187 

+0.0992 

0.0201 

9.5243 

17  6.8 

8.29 

-2.58 

0.52 

Feb. 

1 

3730 

0.2193 

0.2254 

-0.0006 

9.4975 

45  47.9 

6.86 

7.05 

+0,02 

6 

3735 

•fO.0696 

0.2989 

+0.0190 

9.4879 

77  5,1 

-2.33 

10.00 

-0.64 

11 

3740 

-0.0972 

0.2989 

0.0339 

9.5000 

108  11.6 

+3.00 

9.21 

1.04 

16 

3745 

0.2428 

0.2305 

0.0411 

9.5280 

136  28.0 

6.15 

5.85 

1.04 

21 

3750 

0.3432 

+0.1179 

0.0406 

9.5623 

160  52.7 

6.86 

-2.36 

0.81 

26 

3755 

0.3920 

-0.0135 

0.0339 

9.5952 

181  45.0 

6.26 

+0.22 

0.54 

March  3 

3760 

0.3938 

0.1436 

0.0231 

9.6230 

199  52.6 

5.18 

1.89 

0.30 

8 

3765 

0.3562 

0.2598 

+0.0100 

9.6444 

216  SSi 

4.04 

2.95 

-0.11 

13 

3770 

0.2877 

0.3540 

-0.0042 

9.6592 

230  56.0 

2.95 

3.63 

+0.05 

18 

3775 

0.1969 

0.4207 

0.0179 

9.6673 

245  3.0 

1.91 

4.08 

0.18 

23 

3780 

-0.0914 

0.4564 

0.0303 

9.6688 

258  51.3 

+0.88 

4.38 

0.29 

28 

3785 

+0.0205 

0.4589 

0.0406 

9.6639 

272  46  J2 

-0.20 

4.55 

0.40 

April 

2 

3790 

0.1308 

0.4270 

0.0477 

9.6523 

287  13.4 

1.41 

4.59 

0.51 

7 

3795 

0iJ303 

0.3604 

0.0509 

9.6341 

302  42.2 

2.81 

4.39 

0.62 

12 

3800 

0.3085 

0.2604 

0.0495 

9.6093 

319  48.3 

4.46 

3.77 

0.72 

17 

3805 

0.3524 

-0.1323 

0.0426 

9.5785 

339  15^ 

6.31 

+2.37 

0.76 

22 

3810 

0.3486 

+0.0127 

0.0300 

9.5442 

1  53.0 

7.90 

-0.28 

0.68 

27 

3815 

0J2856 

0.1548 

-0.0125 

9.5120 

28  19.8 

8.09 

4.39 

+0.36 

May 

2 

3820 

0.1630 

0.2633 

+O.0076 

9.4911 

58  19.6 

5.33 

8.62 

-0.25 

7 

3825 

+0.0015 

0.3081 

0.0258 

9.4903 

89  55.1 

-0.05 

10.14 

0.85 

12 

3830 

-0.1608 

0.2783 

0.0379 

9.5100 

120  7.1 

+4.61 

8.00 

1.09 

17 

3835 

0.2896 

0.1884 

0.0418 

9.5417 

146  51.0 

6.68 

4.35 

0.96 

22 

3840 

0.3691 

+0.0654 

0.0385 

9.5761 

169  44.5 

6.72 

-1.19 

0.70 

27 

3845 

0.3960 

-0.0673 

0.0299 

9.6072 

189  23.8 

5.84 

+0.99 

0.44 

Jiine 

1 

3850 

0.3826 

0.1933 

0.0179 

9.6325 

206  38.5 

4.72 

2.37 

0.23 

6 

3855 

0.3315 

0.3012 

+0.0042 

9.6512 

222  13.2 

3.59 

SJ26 

-0.04 

11 

3860 

0.2529 

0.3847 

-0.0099 

9.6632 

236  43.8 

2.52 

3.83 

+O.09 

16 

3865 

0.1552 

0.4390 

0.0232 

9.6687 

250  40.2 

1.49 

4.22 

0.22 

21 

3870 

-0.0466 

0.4615 

0.0348 

9.6676 

264  28.2 

+0.45 

4.46 

0.33 

26 

3875 

+0.0658 

0.4502 

0.0438 

9.6600 

278  32.9 

-0.67 

4.59 

0.44 

July 

1 

3880 

0.1732 

0.4039 

0.0495 

9.6457 

293  21.3 

1.95 

4.55 

0.56 

w 

6 

3885 

0.2654 

0.3234 

0.0510 

9.6247 

309  24.9 

3.45 

4.21 

0.66 

11 

3890 

0.3312 

0.2113 

0.0474 

9.5974 

327  22.5 

5.20 

3.32 

0.74 

16 

3895 

0.3574 

-0.0746 

0.0382 

9.5648 

348  1.0 

7.03 

+1.47 

0.75 

21 

3900 

0.3306 

+0.0723 

0.0234 

9.5305 

12  8.8 

8.25 

-1.80 

0.58 

26 

3905 

0.2422 

0.2050 

-0.0044 

9.5015 

40  9.2 

7.38 

6.24 

+0.13 

31 

3910 

40.1002 

0.2905 

+0.0155 

9.4880 

71  7.7 

-3.51 

9.71 

-0.50 

Aug. 

5 

3915 

-0.0665 

0.3046 

0.0316 

9.4961 

102  30.4 

+2.10 

9.63 

1.00 

10 

3920 

0.2183 

0.2477 

0.0404 

9*5220 

131  26.8 

5.78 

6.54 

1.07 

15 

3925 

0.3282 

0.1410 

0.0412 

9.5558 

156  a5.2 

6.87 

2.96 

0.87 

20 

3930 

0.3867 

40.0115 

0.0355 

9.5893 

178  4.0 

6.42 

-0.19 

0.59 

25 

3935 

0.3966 

-0.1202 

0.0253 

9.6182 

196  38.7 

5.40 

+1.63 

0.35 

30 

3940 

0.3657 

0.2396 

+0.0124 

9.6409 

213  7.9 

4.25 

2.78 

-0.14 

Sept. 

4 

3945 

0.3025 

0.3384 

-0.0015 

9.6569 

228  12.7 

3.15 

3.53 

+0.02 

A 

9 

3950 

-0.2152 

-0.4106 

-0.0154  9.6662 

242  26.1 

+2.10 

+4.00 

40.15 

Note.— The  Epoch  In  the  2400,000th  day  of  the  Julian  Period  =  1858,  November  16. 
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MEBCURY 

. 

18119. 

Days 

from 

X. 

y- 

Z. 

Log 

RadiOB 

Longitude  In 

OrMt. 

X. 

—  X 

Epoch. 

Vector. 

\/r uik 

^ 

f^^ 

t» 

Sept 

14 

3955 

-0.1120 

-0.4522 

-0.0281 

9.6690 

256  16.0 

+1.07 

+4.33 

+0.27 

19 

3960 

-0.0007 

0.4611 

0.0388 

9.6653 

270    7.7 

+0.01 

4.53 

0.38 

24 

3965 

40.1108 

0.4355 

0.0466 

9.6550 

284  26.8 

-1.17 

4.60 

0.49 

29 

3970 

0.2129 

0.3754 

0.0506 

9.6380 

299  41.5 

2ii3 

4.46 

0.60 

Oct. 

4 

3975 

0.2960 

0.2815 

0.0502 

9.6144 

316  26.2 

4.14 

3i)3 

0.70 

9 

3980 

0.3474 

0.1582 

0.0444 

9i»47 

335  23.1 

5.96 

2.71 

0.76 

14 

3985 

0.3536 

-0.0150 

a0329 

9.5508 

357  21.2 

7.66 

+0.33 

0.71 

19 

3990 

0.3022 

+0.1296 

-0.0160 

9.5175 

23    3.7 

8J^ 

-3.54 

+0.43 

24 

3995 

0.1900 

0.2470 

+0.0038 

9.4937 

52  29.0 

6.11 

7.94 

-0.12 

29 

4000 

•fO.0334 

0.3055 

0.0228 

9.4887 

83  59.9 

^1.11 

10.17 

0.76 

Nov. 

3 

4005 

-0.1319 

0.2892 

0.0362 

9.5050 

114  40.2 

+3.92 

aeo 

1.07 

8 

4010 

0.2690 

0.2088 

0.0416 

9.5353 

142    7.7 

6.48 

5.03 

1.00 

13 

4015 

0.3582 

+0.0897 

0.0396 

9ii698 

165  42.7 

6.81 

-1.71 

0.76 

18 

4020 

0.3962 

-^.0427 

0.0318 

9.6017 

185  54.7 

ao4 

+0.64 

0.48 

23 

4025 

• 

0.3885 

0.1707 

0.0203 

9.6282 

203  3ao 

4.93 

2.16 

0.26 

28 

4030 

0.3435 

0.2826 

+0.0068 

9.6482 

219  23.5 

3.80 

ai3 

-0.06 

Dec 

3 

4035 

0.2695 

0.3711 

-0.0072 

9.6615 

234    a8 

2.72 

a74 

+0.07 

8 

4040 

0.1748 

0.4311 

0.0207 

9.6681 

248    4.5 

1.68 

4.15 

0.20 

13 

4045 

-0.0673 

0.4598 

0.0328 

9.6683 

261  52.2 

+0.65 

4.42 

0.31 

18 

4050 

40.0450 

0.4549 

0.0424 

9.6619 

275  51.8 

-0.46 

4.58 

0.43 

23 

4055 

0.1540 

0.4152 

a0488 

9.6489 

290  29.8 

1.69 

4.57 

0.54 

28 

4060 

0.2498 

0.3412 

0.0511 

9.6292 

306  16.5 

3.15 

4.30 

0.64 

33 

4065 

0.3214 

0.2346 

0.0484 

9.6030 

323  49.3 

4.86 

3.55 

0.73 

38 

4070 

+0.3562 

-0.1018 

-0.0404 

9.5712 

343  53.6 

-6.70 

+1.91 

+0.76 

VEl 

^US. 

1869. 

Days 
from 

X. 

y- 

Z. 

Radiu 

Longitude  in 
Orhit. 

X. 

2. 

Epoch 

Vector. 

Vr^UIV* 

r* 

y 

f^ 

3695 

-0.6805 

-^.2368 

+0.0355 

9.8583 

199*'  8^3 

+21.96 

+  7.65 

-1.15 

Jan 

2 

3700 

0.6415 

0.3301 

0.0319 

9.8587 

207  10.9 

20.66 

10.64 

1.03 

7 

3705 

0.5899 

0.4170 

0.0276 

9.8591 

215  12.6 

18.95 

13.40 

0.89 

12 

3710 

0.5267 

0.4956 

0.0227 

9.8595 

223  13.3 

16.88 

15.89 

0.73 

17 

3715 

0.4532 

0.5647 

0.0175 

9.8599 

231  ia2 

14.48 

18.04 

0.56 

22 

3720 

0.3709 

0.6227 

0.0119 

9.8603 

239  12.1 

11.^ 

19.85 

0.38 

27 

3725 

0.2814 

0.6688 

0.0061 

9.8607 

247  10.2 

8.94 

21.25 

-0.19 

Feb. 

1 

3730 

0.1865 

0.7018 

+0.0001 

9.8610 

255  07.5 

5.91 

22.25 

0.00 

6 

3735 

-0.0879 

0.7213 

-0.0058 

9.8613 

263  04.0 

+.2.78 

22.82 

+0.18 

11 

3740 

+0.0123 

0.7269 

0.0116 

9.8616 

270  59.9 

-  0.39 

22.96 

037 

16 

3745 

0.1123 

0.7186 

0.0172 

9.8619 

278  55.2 

3.54 

^65 

0.54 

21 

3750 

0.2101 

0.6966 

0.0225 

9.8620 

286  50.0 

6.61 

21.93 

0.71 

26 

3755 

0.3039 

0.6611 

0.0273 

9.8622 

294  44.5 

9.56 

20.79 

0.86 

March  3  | 

3760 

0.3918 

0.6129 

0.0317 

9.8623 

302  38.7 

12.32 

19.26 

1.00 

8 

3765 

0.4724 

0.5531 

0.0354 

9.8623 

310  32.9 

14.85 

17.38 

1.11 

13 

3770 

0.5438 

0.4827 

0.0385 

9.8623 

318  27.1 

17.09 

15.17 

1.21 

18 

3775 

0.6049 

0.4031 

0.5407 

9.8622 

326  21.4 

19.02 

12.68 

1.28 

23 

3780 

0.6544 

0.3158 

0.0423 

9.8620 

334  15.9 

20.61 

9.94 

lUi3 

28 

3785 

0.6914 

0.2224 

0.0430 

9.8618 

342  10.8 

21.80 

7.01 

1^ 

April 

2 

3790 

0.7151 

0.1247 

0.0429 

9.8616 

350  06  J2 

22.58 

3.94 

1.35 

7 

3795 

0.7250 

-0.0246 

0.0420 

9,8613 

358  02.2 

22J)4 

+  0.78 

1.33 

12 

3800 

0.7210 

+0.0759 

0.0402 

9.8610 

5  58i) 

22.86 

-2.41 

1.27 

17 

3805 

0.7030 

0.1750 

0.0377 

9.8606 

13  56.3 

22.36 

5.56 

1.20 

22 

3810 

+0.6715 

+0.2706 

-0.0344 

9.8602 

21  54.5 

-21.43 

-  8.63 

+1.10 

KOTE.— The  Epoch  is  the  340a000th  day  of  the  Julian  Period  » 1858,  November  16. 
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9 

VENUS. 

1860. 

from 
Epoeh. 

X. 

y- 

z. 

Log 
Radios 
Vector. 

Longitude  in 
Orbit. 

—  —  X. 

-11.54 

Z. 

April  27 

3815 

40.6270 

+0.3611 

-0.0306 

«7.80S7O 

29  53'.6 

-20.04 

+0.98 

May   2 

3820 

0.5703 

0.4444 

0.0261 

9.8594 

37  53.6 

18.28 

14.25 

0.84 

7 

3825 

0.5024 

0.5192 

0.0210 

9.8590 

45  54.5 

16.15 

16.69 

0.68 

12 

3830 

0.4246 

0.5837 

0.0156 

9.8586 

53  56.3 

13.69 

18.82 

0.50 

17 

8835 

0.3386 

0.6369 

0.0099 

9.8582 

61  59.0 

10.95 

20.60 

0.32 

22 

8840 

0.2459 

0.6775 

-0.0040 

9.8578 

70  2.6 

7.98 

21.97 

+0.12 

27 

8845 

0.1484 

0.7048 

+0.0020 

9.8575 

78  a9 

4.82 

22.90 

-0.07 

June   1 

8850 

+0.0480 

0.7180 

0.0080 

9.8572 

86  12.0 

-  1.56 

23.38 

0.26 

6 

3855 

-0.0534 

0.7172 

0.0138 

9.8569 

94  17.7 

+  1.74 

23.40 

0.45 

11 

3860 

0.1537 

0.7020 

0.0198 

9.8567 

102  24.0 

5.02 

22.93 

0.63 

16 

3865 

0.2511 

0.6729 

0.0245 

9.8565 

110  80.7 

8.21 

22.01 

0.80 

21 

3870 

0.3434 

0.6304 

0.0291 

9.8564 

118  87.7 

11.25 

20.64 

0.96 

26 

3875 

0.4288 

0.5754 

0.0332 

9.8564 

126  44.9 

14.04 

18.84 

1.09 

July   1 

3880 

0.5057 

0.5088 

0.0366 

9.8564 

134  52J2 

16.56 

16.66 

1.20 

6 

3885 

0.5726 

0.4323 

0.0893 

9.8564 

142  59.3 

18.74 

14.15 

1.29 

11 

3890 

0.6280 

0.3471 

0.0412 

9.8566 

151  6.3 

20.52 

11.36 

1.85 

16 

3895 

0.6710 

0.2549 

0.0423 

9.8567 

159  12.9 

21.91 

8.33 

1.38 

21 

3900 

0.7005 

0.1576 

0.0426 

9.8570 

167  19.1 

22.83 

5.14 

1.39 

26 

3905 

0.7163 

+0.0573 

0.0420 

9.8572 

175  24.7 

23.31 

-  1.87 

1.37 

31 

3910 

0.7178 

-0.0442 

0.0406 

9.8576 

183  29.6 

23.30 

+  1.43 

1.31 

Aug.   5 

3915 

0.7052 

0.1448 

0.0383 

9.8579 

191  33.8 

22.85 

4.69 

1.24 

10 

3920 

0.6786 

0.2425 

0.a353 

9.8583 

199  37.2 

21.93 

7.83 

1.14 

15 

3925 

0.6388 

0.a^55 

0.0316 

9.8587 

207  39.7 

20.58 

10.81 

1.02 

20 

3930 

0.5864 

0.4220 

0.0273 

9.8591 

215  41.3 

18.84 

13.55 

0.88 

25 

3935 

0.5225 

0.5001 

0.0225 

9.8595 

223  42.0 

16.74 

16.02 

0.72 

30 

3940 

0.4484 

0.5685 

0.0172 

9.8599 

281  41.9 

14.32 

18.15 

0.55 

Sept.  '  4 

3945 

0.3657 

0.6259 

0.0116 

9.8603 

239  40.8 

11.65 

19.94 

0.37 

^       9 

3950 

0.2758 

0.6711 

+0.0058 

9.8607 

247  38.8 

8.76 

21.32 

-0.18 

14 

3955 

0.1806 

0.7034 

-0.0002 

9.8610 

255  36.0 

5.73 

22.30 

+0.01 

19 

3960 

-0.0820 

0.7221 

0.0061 

9.8614 

263  32.5 

+  2.59 

22.85 

0.20 

24 

3965 

+0.0183 

0.7269 

0.0119 

9.8616 

271  28.4 

-0.58 

22.95 

0.38 

29 

3970 

0.1183 

0.7177 

0.0175 

9.8619 

279  23.7 

3.73 

22.62 

0.56 

Oct   4 

3975 

0.2159 

0.6948 

0.0228 

9.8621 

287  18.5 

6.79 

21.86 

0.72 

9 

3980 

0.3095 

0.6585 

0.0276 

9.8622 

295  12.9 

9.72 

20.71 

0.87 

14 

3985 

0.3970 

0.6097 

0.0319 

9.8623 

303  07.2 

12.47 

19.16 

1.00 

19 

3990 

0.4769 

0.5492 

0.0356 

9.8623 

311  1.4 

14.99 

17.26 

1.11 

24 

3995 

0.5478 

0.4782 

0.0386 

9.8622 

318  55.5 

17.23 

15.04 

1.21 

29 

4000 

0.6082 

0.3981 

0.0408 

9.8622 

326  49.9 

19.12 

12.51 

1.29 

Nov.   3 

4005 

0.6570 

0.3103 

0.0423 

9.8620 

334  44.4 

20.69 

9.77 

1.33 

8 

4010 

0.6931 

0.2166 

0.0429 

9.8618 

342  39.4 

21.86 

6.82 

1.36 

13 

4015 

0.7160 

0.1187 

0.0429 

9.8616 

350  34.8 

22.61 

3.75 

1.85 

18 

4020 

0.7252 

-0.0186 

0.0419 

9.8613 

358  30.8 

22.95 

+  0.59 

1.32 

23 

4025 

0.7203 

40.0819 

0.0401 

9.8609 

6  27.5 

22.86 

-  2.60 

1.27 

28 

4030 

0.7016 

0.1809 

0.0376 

9.86C6 

14  25.0 

22.30 

5.76 

1.19 

Dec.   3 

4035 

0.6692 

0.2763 

0.0343 

9.8602 

22  23.3 

21.33 

8.81 

1.09 

8 

4040 

0.6239 

0.3663 

0.0303 

9.8598 

30  22.4 

19.95 

11.71 

0.97 

13 

4045 

0.5664 

0.4493 

0.0258 

9.8694 

38  22.5 

18.16 

14.40 

0.83 

18 

4050 

0.4979 

0.5235 

0.0207 

9.8590 

46  23ii 

16.00 

16.83 

0.66 

23 

4055 

0.4197 

0.5874 

0.0153 

9.8586 

54  25.4 

18.58 

18.93 

0.49 

28 

4060 

+0.3333 

+0.6399 

-0.0096 

9.8582 

62  28.1 

-10.77 

-20.68 

+0.31 

NOTB.~Tbe  Epoeh  ig  the  2400,000th  day  of  the  Julian  Period  =  1858,  November  1& 
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THE    EARTH. 

1 

1860. 

Days 
flrom 

X. 

y- 

Z. 

Log 

Radios 

Longitude  in 

Drblt. 

z. 

2. 

Epoch. 

Vector. 

t" 

r" 

r^ 

3690 

-0.0;)6l 

+0.9827 

0.0000 

9.9927 

92    6.3 

+  0.52 

-13.79 

0.00 

Jan. 

2 

3700 

0.2094 

0.9608 

9.9927 

102  17.6 

2.93 

13.48 

12 

3710 

0.37(52 

0.9089 

9.9928 

]  12  29.1 

5iJ7 

12.74 

22 

3720 

0.5313 

0.8288 

9.9932 

122  39.7 

7.43 

11.59 

Feb. 

1 

3730 

0.6701 

0.7231 

9.9938 

132  49.0 

9.33 

10.07 

11 

3740 

0.7882 

0.5951 

9.9946 

142  56.6 

10.92 

8.24 

21 

3750 

0.8821 

0.4489 

9.99a5 

153    1.7 

12.14 

6.18 

March  3 

37ti0 

0.9491 

0.2890 

9.9965 

163    4.0 

12.96 

3.95 

13 

3770 

0.9875 

40.1203 

9.9977 

173    3.2 

13.38 

-  1.63 

23 

3780 

0.9963 

-0.0520 

9.9989 

182  59.1 

13.39 

+  0.70 

April 

2 

3790 

0.9753 

0.2227 

0.0002 

192  51.6 

laoo 

2Jd7 

12 

3800 

0.f)256 

0.3869 

0.0014 

202  40.8 

12.23 

5.11 

22 

3810 

0.8490 

0.5398 

0.0026 

212  26.7 

11.13 

7.07 

May 

2 

3820 

0.7477 

0.6770 

0.0037 

222    9.4 

9.73 

8.80 

12 

3830 

0.6248 

0.7947 

0.0047 

231  49.3 

8.07 

lOJ^ 

22 

3840 

0.4841 

0.8898 

0.0056 

241  26.7 

6.21 

11.42 

June 

I 

3850 

0.3298 

0.9596 

0.0063 

251    2.0 

4.21 

12.26 

11 

3800 

-0.1661 

1.0021 

0.0068 

260  35.8 

+2.12 

12.76 

21 

3870 

•fO.0024 

1.0163 

0.0071 

270    8.5 

-0.03 

12.91 

July 

1 

3880 

0.1708 

1.0021 

0.0072 

279  40.6 

2.17 

12.72 

11 

3890 

0.3344 

0.9599 

0.0071 

289  12.6 

4.25 

12.19 

21 

3900 

0.4886 

0.8907 

0.0068 

298  45.0 

6.22 

11.34 

31 

3910 

0.6291 

0.7964 

0.0064 

308  18.5 

8.03 

10.17 

Aug. 

10 

3920 

0.7518 

0.6796 

0.0057 

317  53.5 

9.64 

8.71 

20 

3930 

0.8531 

0.5433 

0.0049 

327  30.5 

11.00 

7.01 

30 

3940 

0.9301 

0.3916 

0.0039 

337    9.9 

12.08 

5.09 

Sept 

9 

3950 

0.9802 

0J2287 

0.0028 

346  52.1 

12.83 

2.99 

19 

3960 

1.0019 

-0.0591 

0.0016 

356  37.4 

13.22 

+0.78 

29 

3970 

0.9945 

+0.1122 

0.0004 

6  26.0 

13.23 

-1.49 

Oct 

9 

3980 

0.9579 

0.2800 

9.9991 

16  17.9 

12.86 

3.76 

19 

3990 

0.8928 

0.4396 

9.9979 

26  13.1 

12.09 

5.95 

29 

4000 

0.8010 

0.5862 

9.9967 

36  11.7 

10.93 

8.00 

Nov. 

8 

4010 

0.6850 

0.7150 

9.9957 

46  13.5 

9.41 

9.83 

18 

4020 

0.5481 

0.8219 

9.9947 

56  18.2 

7.58 

11.37 

28 

4030 

0.3945 

0.9037 

9.9939 

66  25.3 

5.49 

12.57 

Dec. 

8 

4040 

0.2287 

0.9578 

9.9933 

76  34.4 

3.20 

13.38 

18 

4050 

+0.0558 

0.9823 

9.9929 

86  44.8 

-  0.78 

13.76 

28 

4060 

-0.1188 

+0.9761 

0.0000 

9.9927 

96  56.1 

+  1.67 

-13.70 

0.00 

MA 

RS. 

1869. 

Days 

from 

X, 

y- 

z. 

Radius 

Longitude  In 
Orbit. 

X. 

— ly- 

2 

Epoch. 

Veclor. 

t" 

f^ 

r^ 

3690 

-^.8673 

+1.3919 

+0.0508 

0.2151 

121  56.3 

+0.35 

-0.56 

-0.02 

Jan. 

2 

3700 

0.9773 

1.3250 

0.0520 

0.2168 

126  25.1 

0.39 

0.52 

0.02 

12 

3710 

1.0807 

1.2492 

0.05^ 

0.2182 

130  52.0 

0.42 

0.49 

0.02 

22 

3720 

1.1771 

1.1653 

0.0534 

0.2194 

135  17.4 

0.46 

0.45 

0.02 

Feb. 

1 

37:30 

1.2658 

1.0739 

0.0536 

0.2203 

139  41.4 

0.49 

0.41 

0.02 

11 

3740 

1.3464 

0.9755 

0.05:35 

0.2^10 

144    4.4 

0.52 

0.17 

0.02 

21 

3750 

1.418;} 

0.8708 

0.05'29 

0.2214 

148  26.8 

0.54 

0.33 

0.02 

March  3 

3760 

-1.4811 

+0.7tJ05 

+0.0521 

0.2216 

152  48.8 

+0.57 

-0.29 

'   -0.02 

Note.— The  Epoch  is  the  8400,000th  day  of  the  JuUan  Period  ==  1658,  November  16. 
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MARS. 

1866. 

Days 

firom 

Epoch. 

X, 

y- 

z. 

Log 
Radim 
Vector. 

Longitude  in 
OrWt. 

X. 

z. 

March  13 

3770 

-1.5344 

+0.6454 

+0.0509 

0.2215 

157°  10.8 

+0.59 

-0.25 

-0.02 

23 

3780 

1.5779 

0.5261 

0.0494 

0.2212 

161  33.0 

0.60 

0.20 

0.02 

April 

2 

3790 

1.6113 

0.4035 

0.0476 

0.2206 

165  55.8 

0.62 

0.16 

0.02 

12 

3800 

1.6343 

Oi2782 

0.0455 

0.2197 

170  19.5 

0.63 

0.11 

0.02 

22 

3810 

1.6467 

0.1512 

0.0430 

0.2186 

174  44.4 

0.64 

0.06 

0.02 

May 

2 

3820 

1.6483 

+O.0232 

0.0403 

0iJ172 

179  10.8 

0.65 

-0.01 

0.02 

12 

3830 

1.6391 

-0.1050 

0.0373 

0.2156 

183  39.1 

0.65 

+0.04 

0.01 

22 

3840 

1.6189 

0.2325 

0.0341 

0.2137 

188  9.5 

0.65 

0.09 

0.01 

June 

1 

3850 

1.5877 

0.3584 

0.0307 

0.2116 

192  42.4 

0.65 

0.15 

0.01 

11 

3860 

1.5457 

0.4819 

0.0270 

0.2093 

197  18.0 

0.64 

0.20 

0.01 

21 

3870 

1.4930 

0.6020 

0.0232 

0.2068 

201  56.8 

0.63 

0.25 

0.01 

July 

1 

3880 

1.4297 

0.7178 

0.0191 

0.2041 

206  39.0 

0.62 

0.31 

0.01 

11 

3890 

1.3560 

0.8284 

0.0150 

0.2011 

211  24.8 

0.60 

0.36 

-0.01 

21 

3900 

1.2723 

0.9329 

0.0107 

0.1980 

216  14.7 

0.57 

0.42 

0.00 

31 

3910 

1.1791 

1.0304 

0.0064 

0.1948 

221  8.9 

0.54 

0.47 

0.00 

Aug. 

10 

3920 

1.0768 

1.1200 

+0.0020 

0.1914 

226  7.6 

0.51 

0.53 

0.00 

20 

3930 

0.9659 

1.2007 

-O.0024 

0.1878 

231  11.2 

0.47 

0.58 

0.00 

30 

3940 

0.8473 

1.2717 

0.0068 

0.1842 

236  19.8 

0.42 

0.63 

0.00 

Sept 

9 

3950 

0.7217 

1.3322 

0.0111 

0.1805 

241  33.7 

0.37 

0.68 

+0.01 

19 

3960 

0.5899 

1.3814 

0.0154 

0.1767 

246  53.0 

0.31 

0.72 

0.01 

29 

3970 

0.4530 

1.4184 

0.0195 

0.1729 

252  17.9 

0.24 

0.76 

0.01 

Oct. 

9 

3980 

0.3121 

1.4428 

0.0234 

0.1692 

257  48.4 

0.17 

0.79 

0.01 

19 

3990 

0.1683 

1.4540 

0.0271 

0.1655 

263  24.7 

0.09 

0.82 

0.02 

29 

4000 

-0.0229 

1.4514 

0.0306 

0.1619 

269  6.7 

+0.01 

0.84 

0.02 

Nov. 

8 

4010 

+0.1227 

1.4348 

0.0337 

0.1585 

274  54.2 

-<;.07 

0.85 

0.02 

18 

4020 

0^2671 

1.4041 

0.0366 

0.1553 

280  47.1 

0.16 

0.85 

0.02 

28 

4030 

0.4088 

1.3591 

0.0390 

0.1522 

286  45.2 

OJ25 

0.84 

0.02 

Dec. 

8 

4040 

0.5462 

1.3001 

0.0411 

0.1494 

292  48.1 

0.34 

0.82 

0.03 

18 

4050 

0.6779 

1.2274 

0.0427 

0.1470 

298  55.4 

0.43 

0.79 

0.03 

28 

4060 

0.8024 

1.1415 

0.0439 

0.1449 

305  6.5 

0.52 

0.74 

0.03 

38 

4070 

+0.9181 

-1.0433 

-0.0446 

0.1432 

311  21.0 

-0.60 

+0.69 

+0.03 

JUPI 

TER. 

1869. 

Dayi 

from 

X. 

y- 

z. 

Log 
Radios 

Longitude  in 

X. 

z. 

Epiich. 

Vector. 

\/ruiiw 

f» 

f** 

r^ 

Jan. 

2 

3700 

+4.71919 

+1.49249 

-0.11197 

0.69468 

O    '   // 

17  32  52 

-175.71 

-55.56 

+4.17 

12 

3710 

4.69500 

1.56790 

0.11169 

0.69471 

18  27  52 

174.78 

58.36 

4.16 

22 

3720 

4.66967 

1.64293 

0.11138 

0.69474 

19  22  51 

173.80 

61.15 

4.14 

Feb. 

1 

3730 

4.64319 

1.71756 

0.11105 

0.69478 

20  17  49 

172.77 

63.91 

4.13 

11 

3740 

4.61559 

1.79176 

0.11069 

0.69482 

21  12  47 

171.69 

66.65 

4.12 

21 

3750 

4.58686 

1.86553 

0.11030 

0.69486 

22  7  44 

170.56 

69.37 

4.10 

;  March  3 

3760 

4.55701 

1.93885 

0.10989 

0.69491 

23  2  40 

169.39 

72.07 

4.08 

1 

13 

3770 

4.52605 

2.01169 

0.10945 

0.69497 

23  57  36 

168.18 

74.75 

4.06 

] 

23 

3780 

4.49398 

2.08404 

0.10898 

0.69503 

24  52  30 

166.92 

77.41 

4.05 

April 

2 

3790 

4.46082 

2.15588 

0.10848 

0.69510 

25  47  24 

165.61 

80.04 

4.03 

1 

12 

3800 

4.42657 

2.22720 

0.10796 

0.69517 

26  42  17 

164.26 

82.65 

4.01 

22 

3810 

4.39125 

2^29798 

0.10741 

0.69525 

27  37  8 

162.86 

85.23 

3.98 

May 

2 

3820 

4.35486 

2.36820 

0.10684 

0.69533 

28  31  58 

161.42 

87.78 

SM 

1 

12 

3830 

4.31742 

2.43785 

0.10624 

0.69542 

29  26  47 

159.94 

90.31 

3.94 

22 

3840 

+4.27893 

+2.50691 

-0.10561 

0.69551 

30  21  35 

-158.41 

-92.81 

+3.91 

NOTK.— The  Epoch  is  the  2400^000th  day  of  the  Julian  Period  =  1858,  Kovember  16. 
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JUPITER. 

I860. 

Days 

from 

Epoch 

3850 
S8ii0 
3870 
3880 
3890 

X. 

y- 

z. 

Log 
Radiol 
Vector. 

Longitude  in 
Orbit. 

X. 

X. 

June 
July 

1 

11 
21 

1 
11 

+4.23940 
4.19884 
4.15727 
4.11469 
4.07110 

+2.57536 
2.64318 
2.71036 

2.77688 
2.84272 

-0.10496 

1  0.10429 

0.10359 

0.10286 

0.10211 

0.69561 
0.69571 
0.69582 
,  0.69593 
0.69604 

O          1        II 

31  16  21 

32  11  6 
;  33  5  49 
'  34  0  31 

34  55  10 

-156.84 
155.23 
153.58 
151.89 
150.16 

!  -95i28 

97.72 

100.13 

102.50 

104.85 

+a88 

3.85 
a83 
3.80 
3.77 

Aug. 

21 
31 
10 
20 
30 

3900 
3910 
3920 
3930 
3940 

4.02653 
3.98099 
3.93449 
3.88704 
3.83866 

2.90788 
2.97234 
3.03609 
3.09910 
3.16136 

0.10133 
0.10053 
0.09970 
0.09885 
0.09798 

0.69616 
0.69629 
0.69642 
0.69655 
0.69669 

35  49  48 

36  44  24 

37  38  59 
36  33  31 
39  28  1 

148.39 
146.59 
144.75 
142.87 
140.95 

107.17 
109.45 
111.70 
113.91 
116.08 

a74 

a7o 

3.67 

3.6;) 
a6o 

Bept 
Oct 

9 
19 
29 

9 
19 

3950 
3960 
3970 
3980 
3990 

3.78936 
3.73914 
3.68802 
3.63601 
3.58313 

3.22287 

3.28360 
3.34354 
3.40267 
3.46099 

0.09708 
0.09616 
0.09522 
0.09425 
0.09326 

0.69683 
0.69698 
0.69713 
0.69729 
0.69745 

40  22  29 

41  16  55 

42  11  18 

43  5  39 
43  59  58 

139.00 
137.02 
135.01 
132.96 
130.88 

118.22 
120.33 
122.40 
124.43 
126.42 

3.56 
3.52 
3.49 
3.45 

a4i 

Nov. 
Dec. 

29 

8 
18 

28 
8 

4000 
4010 
4020 
4030 
4040 

3.52940 
3.47482 
3.41940 
3.36317 
3.30614 

a51848 
3.57513 
3.63092 
3.68585 
3.73990 

0.09225 
0.09122 
0.09017 
0.08909 
0.08799 

0.69762 
0.69779 
0.69796 
0.69814 
0.69832 

44  54  15 

45  48  29 

46  42  40 

47  36  49 

48  30  55 

128.77 
126.63 
124.46 
122.26 
120.04 

128.37 
130i29 
132.17 
134.00 
135.79 

3.37 
a33 
a28 
3J24 
3.20 

18 
28 
38 

4050 
4060 
4070 

3.24833 

ai8J)74 

+3.13040 

3.79306 
3.84532 

+3.89667 

0.08687 

0.08573 

-0.08457 

0.69650 
0.69669 
0.69689 

49  24  59 

50  18  59 

51  12  57 

117.79 

115.52 

-113.22 

137.54 

139.26 

-140.93 

ai5 
ail 

+3.06 

SAT 

URN. 

I860. 

Days 

from 
Epoch. 

X. 

y- 

Z. 

Log 
Rjidins 

Vector. 

Longitude  in 
Orbit. 

*» 

_-,. 

Jan 
Feb. 

2 
12 
22 

1 

3690 
3700 
3710 
3720 
3730 

-3.61736 
3J>6a37 
3.51927 
3.47007 
3.42077 

-9.32580 
9.34591 
9.36574 
9.38530 
9.40458 

+0.29974 
0.29811 
0.29646 
0.29480 
0.29313 

1.00032 
1.00036 
1.00041 
1.00046 
1.00051 

248  46  20 

249  4  32 
249  22  43 
249  40  54 
249  59  5 

+4.88 
4.81 
4.74 
4.67 
4.61 

+.12.58 
12.60 
12.63 
12.65 
12.67 

-0.40 
0.40 
0.40 
0.40 
0.39 

11 
21 
March  3 
13 
23 

3740 
3750 
3760 
3770 
3780 

3.37138 
3.32189 
3.272;J0 
3.22262 
3.17284 

9.42359 
9.442;^2 
9.46077 
9.47895 
9.49685 

0.29145 
0.28977 
0.28808 
0.28639 
0.28469 

1.00055 
1.00060 
1.00064 
1.00069 
1.00073 

250  17  16 
250  35  26 

250  53  36 

251  11  46 
251  29  56 

4.54 
4.47 
4.40 
4.34 
4.27 

12.69 
12.71 
12.73 
12.76 
12,78 

0.39 
0.39 
0.39 
0-39 
0.38 

April 
May 

2 
12 
22 

2 

12 

3790 
3800 
3810 
38^ 
3830 

3.12297 
3.07300 
3.02295 
2.97281 
2.92258 

9.51446 
9.5;n79 
9.54885 
9.56563 
9.58212 

0.28298 
0.28126 
0.27953 
0.27779 
0.27604 

1.00078 
1.00082 
1.00086 
1.00090 
1.00094 

251  48  6 

252  6  15 
252  24  24 

252  42  33 

253  0  41 

4.20 
4.13 
4.06 
4.00 
3.98 

12.80 
12.82 
12.84 
12.85 
12.87 

0.38 
0.38 
0.38 
0.37 
0.37 

June 
July 

22 

1 

11 
21 

1 

3840 
38:>0 
3860 
3870 
3880 

2.87227 
2.82187 
2.771:^9 
2.72083 
2.67019 

9.59a'» 
9.61426 
9.62992 
9.64530 
9.66039 

0.27429 
0.27253 
0.27076 
0.26899 
0.26720 

1.00098 
1.00102 
1.00106 
1.00110 
1.00114 

253  18  50 
253  36  58 

253  55  6 
2.54  13  14 

254  31  22 

3.86 
3.79 
3.72 
3.65 

o.oC$ ' 

12.89 
12.91 
12.92 
12.94 
12.96 

0J57 
0U37 
0.36 
0.36 
0.*)6 

11 

21 

3890 
3900 

2.61948 

-2.56869 

9.67520 
-9.68973 

0.26'>41 
+0.26361 

1.00117 
1.00121 

254  49  29 

255  7  36 

3.51 
+3.44 

12.98 

+iaoo 

0.35 
-0.35 

NOTK.— The  Epoch  is  the  2400,000th  day  of  the  Jolian  Ptriod  «  1858,  November  1&. 
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SATURN. 

1869. 

Days 

Arom 

X. 

y- 

Z, 

Log 
Radiui 

Longitude  in 
Orbit 

X. 

<r« 

2. 

Epoch. 

Vector. 

f» 

r»^ 

f^ 

July  31 

3910 

-2.51782 

-9.70397 

+0.26180 

1.00124 

O          /         // 

255  25  43 

43.38 

+13.01 

-^.35 

Aug.  10 

3920 

2.46688 

9.71793 

0.25998 

1.00128 

255  43  50 

3.31 

13.03 

0.35 

20 

3930 

2.41586 

9.73160 

0.25816 

1.00131 

256    1  56 

3.24 

13.04 

0.35 

30 

3940 

2.36477 

9.74499 

0.25633 

1.00135 

256  20    3 

3.17 

13.06 

0.34 

Sept   9 

3950 

2.31362 

9.75809 

0^25449 

1.00138 

256  38    9 

3.10 

13.07 

0.34 

19 

3960 

2.26240 

9.77091 

0.25264 

1.00141 

256  56  15 

3.03 

.13,09 

0.34 

29 

3970 

2.21111 

9.78344 

0J25079 

1.00144 

257  14  21 

2.96 

13.10 

0.34 

Oct     9 

3980 

2.15976 

9.79569 

0J24893 

1.00148 

257  32  27 

2.89 

13*12 

0.33 

19 

3990 

2.10635 

9.80765 

0.24706 

1.00151 

257  50  33 

2.82 

13.13 

0.33 

29 

4000 

2.05688 

9.81932 

0.24519 

1.00154 

258    8  39 

2.75 

13.14 

0.33 

Nov.    8 

4010 

2.00534 

9.83071 

0JJ4331 

1.00157 

258  26  44 

2.68 

13.15 

0.33 

18 

4020 

1.95375 

9.84181 

0.24142 

1.00159 

258  44  49 

2.61 

.  13.16 

0.32 

28 

4030 

1.90210 

9.85263 

0.23952 

1.00162 

259    2  54 

2.54 

13.17 

0.32 

Dec.    8 

4040 

1.85039 

9.86316 

0.23762 

1.00165 

259  20  59 

2.47 

13.18 

0.32 

18 

4050 

1.79863 

9.87340 

0.23571 

1.00168 

259  39    3 

2.40 

13.20 

0.32 

28 

4060 

1.74682 

9.88335 

0.23379 

1.00170 

259  57    8 

2.33 

13J21 

0.31 

38 

4070 

-1.69496 

-9.89302 

+0.23187 

1.00173 

260  15  13 

+2.26 

+13.22 

-0.31 

URA 

NUS. 

1899. 

Days 
flrom 

X. 

y- 

Z. 

Log 
Radios 

Longitude  In 
OrbiL 

X. 

y. 

z. 

Epocli 

Vector. 

f» 

y 

r» 

Jan.  22 

3720 

-4.99202 

+18.07212 

+0.13579 

1J27299 

105  26  36 

+0.14 

-0.52 

0.00 

March  3 

3760 

5.14505 

18.02245 

0.13759 

1.27284 

105  55  59 

0.15 

0.52 

0.00 

April  12 
MAy  22 

3800 

5.29773 

17.97152 

0.13937 

1^27269 

106  25  29 

0.15 

0.52 

0.00 

3840 

5.45008 

17.9192^ 

0.14114 

1.27254 

106  55    1 

0.16 

0.52 

0.00 

July    1 

3880 

5.60201 

17.86570 

0.14290 

1.27240 

107  24  34 

0.16 

0.52 

0.00 

Aug.  10 

3920 

5.75351 

17.81083 

0.14465 

1.27225 

107  54    8 

0.17 

0.52 

0.00 

Sept  19 

3960 

5.90467 

17.75471 

0.14639 

1.27211 

108  23  44 

0.17 

0.52 

0.00 

Oct  29 

4000 

5.05539 

17.69726 

0.14812 

1.27196 

108  53  21 

0.18 

0.52 

0.00 

Dec.    8 

4040 

5.20575 

17.63855 

0.14983 

1J27182 

109  23    0 

0.18 

0.51 

0.00 

48 

4080 

-5.35565 

+17.57855 

+0.15153 

1J27168 

109  52  40 

+0.19 

-0.51 

0.00 

NEPTUNE. 

1809. 

Days 
from 

X. 

y- 

Z. 

Log 
RadioB 

Longitude  In 
OrbiL 

X. 

y. 

z. 

Epoch. 

Vector. 

f" 

r» 

r» 

Jan.  22 

3720 

+28.5992 

+8.4335 

-0.8492 

1.47464 

16  26.5 

-0J27 

-0.08 

+O.01 

March  3 

3760 

28.5625 

8.5549 

0.8508 

1.47463 

16  41.1 

0.27 

0.08 

0.01 

April  12 
May  22 

3800 

28.5253 

8.6761 

0.8523 

1.47462 

16  55.7 

0JJ7 

0.08 

0.01 

3840 

28.4876 

8.7972 

0.8539 

1.47461 

17  10.4 

0.27 

0.08 

0.01 

July     1 

3880 

28.4493 

8i)181 

0.8554 

1.47460 

17  25.0 

0.27 

0.08 

0.01 

Aug.  10 

3920 

28.4105 

9.0389 

0.8569 

1.47460 

17  39.6 

0.27 

0.09 

0.01 

1  Sept  19 

3960 

28.3712 

9.1595 

0.8584 

1.47459 

17  54iJ 

0JJ7 

0.09 

0.01 

!  Oct  29 

4000 

28.3314 

9.2800 

0.8599 

1.47458 

18    8.8 

0.27 

0.09 

0.01 

i  Dec.    8 

1 

4040 

+28.2910 

+9.4003 

-0.8613 

1.47457 

18  23.5 

-0.27 

-0.09 

+0.01 

1 

NOT^— The  Epoch  is  the  2400k000th  day  of  the  Julian  Period  =  1858,  November  16. 
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INCLINATIONS  AND  NODES. 


Planets. 


Mercury 

Venus 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


IndinatloiL 


o       / 

7    0 


// 
8.8 


3  23  36.3 
1  51    2.1 

1  18  39.5 

2  29  21.2 

0  46  29.8 

1  46  29.0 


Inerease  in  100 
Days. 


+0.01952 
+0.01195 
—0.00586 
—0.05689 
—0.03824 
+0.00834 


Longltade  of 
Ascending  Node. 


o       I      It 

46  39  20 
75  25  35 
48  27  42 
99  1  38 

112  24  8 
73  16  44 

130  12  8 


IncrMweia  100 
Days. 


ll'.639 
9.001 
7.579 
9.993 
8.570 
4.898 


Note.— The  Epoch  is  the  9400, 000th  day  of  the  Julian  Period  »>  18S8,  Noyember  1(L 


LOGARITHMS  OF  MASSES. 


Sun's  =  1. 


Mercury,     93.3129 
VenoB,  944089 


The  Earth,  94.44985 
Mars,  93.57176 


Jupiter,      96.979689 
Saturn,      96.45573 


Uranus,      95.60371 
Neptune,    95.72630 
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Hourly  Motion 

10.32 

((             (( 

155.91 

Hourly  Motion 

+  0  39.5 

(C                        (( 

—  6  25.4 

True  Semidiameter 

16  14.4 

(C                         (( 

16  36.8 

In  the  year  1869  there  will  be  four  Eclipses ;  two  of  the  Sun,  and  two  of  the  Moon. 

I.  A  Partial  Eclipse  of  the  Moon,  January  27, 1869,  visible  at  Washington,  with  the 
following  elements : — 

d    h     m      s 

Washington  mean  time  of  f  in  Right  Ascension,  January  27  8  43  30.7. 

Sun's  Right  Ascension      20  42  41.08 
Moon's  Right  Ascension     8  42  41.08 

Sun's  Declination  —18  12  53!9 

Moon's  Declination  -{-V7  25    2.4 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa,  Hor.  Par.  61     1.0 

From  these  elements  may  deduced  the  following  results : — 

d       h     m 

Moon  enters  Penumbra,  January  27  6     9.8  Washington  mean  time. 

Moon  enters  Shadow  27  7  20.5  "  " 

Middle  of  the  Eclipse  27  8  30.2  "  " 

Moon  leaves  Shadow  27  9  39.8  »  " 

Moon  leaves  Penumbra  27  10  50.5  "  " 

First  contact  of  Shadow  with  Moon's  limb  50^  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  287^  41'  West  from  Washington,  and  in 
latitude  ir  40^  North. 

Last  contact  of  Shadow  with  Moon's  limb  31**  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  321°  4f  West  from  Washington,  and 
in  latitude  IT  25^  North. 

Magnitude  of  Eclipse  ss  0.458  (Moon's  diameter  =  1). 

II.  An  Annular  Eclipse  of  the  Sun,  February  10,  1869,  invisible  at  Washington, 

with  the  following  elements : — 

d     h     m      8 

Washington  mean  time  of  ^  in  Right  Ascension,  February  10  20  20  37.6. 

Sun's  and  Moon's  R.  A.     21  41  4*80        Hourly  Motions  9"84  and  119*21 

Sun's  Declination            —13°  53    2.6  Hourly  Motion  -f  0  49.6 

Moon's  Decimation         —14  27  39.1  «            "  -f-  ^    6.2 

Sun's  Equa.  Hor.  Par.                      8.7  True  Semidiameter  16  11.9 

Moon's  Equa.  Hor.  Par.           54    3.5  "             "  14  43.1 

'  a         , ■--  ■* **^» — ' ' 

52 
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OUTLINES  AND  PATH  OF  THE   PENUMBRA,  AND  THE   CENTRAL 
LINE  OF  THE   ANNULAR  ECLIPSE  OF  FEBRUARY   10,  1869. 
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From  these  elements  may  be  deduced  the  following  results  :— 

Eclipse  begins  < 

on  the  Earth,  February  10^  17^*  46°^ 

.7,  Washington 

mean  time,  in 

longitude  3°  12^3  West  from 

Washington,  and  in  latitude  35°  39^.0  South.                       | 

Central  Eclipse  begins  on 

the  Earth 

19^*  5°^ 

.7,  in  longitude 

)  29°  55^.3  West  from   | 

Washington,  and  in  latitude  50**  8'.8  South. 

Central  Eclipse 

at  Noon  20»»  20«.6,  in 

longitude  301° 

32^0  West  from  Washington,   | 

and  in  latitude  54° 

6'.4  South. 

Central  Eclipse 

ends  on  the  Earth  22^  ll'^.O,  in  longitude 

282°  39'.7  West  from   | 

Washington,  and  in  latitude  24°  41^3  South. 

Eclipse  ends  on 

the  Earth  23^  30°».0, 

in  longitude  256°  27'.3  West  from  Washing-   | 

ton,  and  in  latitude  9°  47'.4  South. 

DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE, 

FOR  PENUMBRA. 

Waih. 
M.  Time. 

A. 

B. 

o. 

logE. 

log  p. 

log  a. 

logH. 

i" 

h      m 

9.98 

9.98 

—9.38 

—9.37 

O            f           II 

17  40 

—1.31481 

—0.37936 

1.52592 

6548 

7567 

9415 

2813 

261  22  25.0 

17  50 

1.23296 

0.36005 

1.50664 

6552 

7571 

9348 

2743 

263  52  25.8 

18    0 

1.15110 

0.34073 

1.48735 

6556 

7575 

9280 

2673 

266  22  26.5 

18  10 

1.06925 

0.32141 

1.46805 

6560 

7579 

9213 

2603 

268  52  27.3 

18  20 

0.98739 

0.30208 

1.44875 

6565 

7583 

9146 

2533 

271  22  28.0 

18  30 

0.90553 

0.28274 

1.42944 

6569 

7588 

9078 

2463 

273  52  28.8 

18  40 

0.82368 

0.26340 

1.41012 

6573 

7592 

9011 

2392 

276  22  29.6 

18  50 

0.74182 

0.24406 

1.39080 

6578 

7596 

8943 

2322 

278  52  30.3 

19     0 

0.65996 

0.22471 

1.37147 

6582 

7600 

8876 

2252 

281  22  31.1 

19  10 

0.57811 

0.20535 

1.35213 

6586 

7604 

8808 

2181 

283  52  31.8 

19  20 

0.49625 

0.18599 

1.33279 

6590 

7608 

8741 

2111 

286  22  32.6 

19  30 

0.41439 

0.16662 

1.31344 

6595 

7612 

8673 

2041 

288  52  33.4 

19  40 

0.33254 

0.14725 

1.29408 

6599 

7616 

8606 

1970 

291  22  34.1 

19  50 

0.25068 

0.12787 

1.27472 

6603 

7621 

8538 

1900 

293  52  34.9 

20     0 

0.16883 

0.10848 

1.25536 

6608 

7625 

8471 

1830 

296  22  35.7 

20  10 

0.08698 

0.08909 

1.23599 

6612 

7629 

8403 

1759 

298  52  36.4 

20  20 

—0.00512 

0.06970 

1.21661 

6616 

7633 

8336 

1689 

301  22  37.2 

20  30 

+0.07673 

0.05030 

1.19722 

6621 

7637 

8268 

1618 

303  52  38.0 

20  40 

0.15858 

0.03090 

1.17783 

6625 

7641 

8200 

1548 

306  22  38.7 

20  50 

0.24043 

0.01149 

1.15843 

6629 

7645 

8133 

1478 

308  52  39.5 

21     0 

0.32227 

+0.00793 

1.13902 

6633 

7650 

8065 

1407 

311  22  40.3 

21   10 

0.40411 

0.02735 

1.11961 

6638 

7654 

7997 

1337 

313  52  41.0 

21  20 

0.48595 

0.04678 

1.10019 

6642 

7658 

7930 

1266 

316  22  41.8 

21  30 

0.56779 

0.06621 

1.08076 

6646 

7662 

7862 

1196 

318  52  42.6 

21  40 

0.64962 

0.08565 

1.06133 

6651 

7666 

7794 

1125 

321  22  43.3 

21  50 

0.73145 

0.10509 

1.04189 

6655 

7670 

7727 

1054 

323  52  44.1 

22    0 

0.81328 

0.12453 

1.02245 

6659 

7674 

7659 

0984 

326  22  44.9 

22  10 

0.89511 

0.14398 

1.00300 

6664 

7678 

7591 

0913 

328  52  45.7 

22  20 

0.97693 

0.16344 

0.98354 

6668 

7682 

7523 

0843 

331  22  46.4 

22  30 

1.05875 

0.18290 

0.96408 

6672 

7687 

7455 

0772 

333  52  47.2 

22  40 

1.14057 

0.20237 

0.94461 

6676 

7691 

7388 

0701 

336  22  48.0 

22  50 

1.22238 

0.22184 

0.92514 

6681 

7695 

7320 

0631 

338  52  48.8 

23    0 

1.30419 

0.24131 

0.90566 

6685 

7699 

7252 

0560 

341  22  49.5 

23  10 

1.38599 

0.26079 

0.88617 

6689 

7703 

7184 

0489 

343  52  50.3 

23  20 

1.46779 

0.28028 

0.86668 

6694 

7707 

7116 

0419 

346  22  51.1 

23  30 

-f  1.54959 

+0.29977 

^-0.84718 

6698 

7711 

7048 

0348 

348  52  51.9 

41d 
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FOR  SHADOW. 

Wasblngton 
Mean  Time. 

B. 

^                ii       WaRhington 
*^'              1       Mean  Time. 

1 

B.                            C. 

h       m 

1 

h       m 

1                        II 

19    0 

0.77071 

—0.82547 

20  40 

-0.57690 

—0.63183 

19  10 

0.75135 

0.80613 

20  50 

0.55749 

0.61243 

19  20 

0.73199 

0.78679 

21     0 

0.53807 

[         0.59302 

19  30 

0.71262 

0.76744 

21  10 

0.51865 

0.57361 

19  40 

0.69325 

0.74808 

21  20 

0.49922             0.55419 

19  50 

0.67387 

0.72872 

21  30 

0.47979             0.53476 

20    0 

0.65448 

0.70936 

21  40 

0.46035 

0.51533 

20  10 

0.63509 

0.68999 

21  50 

0.44091 

0.49589 

20  20 

0.61570 

0.67061 

22    0 

0.42147 

0.47645 

20  30 

0.59630 

0.65122 

22  10 

0.40202 

0.45700 

20  40 

—0.57690 

0.63183 

22  20 

—0.38256 

—0.43754 

A  and  /i  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  G, 

and  log  H  may  be  obtained  from  corresponding  values  for  Penumbra,  by  numerically 

increasing  log  £  and  decreasing  log  F  by  0.000002,  and  by 

numerically  decreasing 

log  G  by  0.0 

00039  and  ii 

[ANGES  OF 

icreasing  log  H  b} 

r  0.000 

ES  IN 

041. 

CH 

THE  aUANTITIJ 

THE  TABLI 

28  OF  DATA.» 

For 

one  Minnte. 

For  one  Second. 

Washington 
Mean  Time. 

1 

■ 

A. 

B. 

C. 

A'. 

B'. 

c. 

h      m 

17  30 

18  0 

+8185.3 
8185.6 

+1930.3 
1932.0 

+1927.3 
1929.3 

+136.42 
136.43 

+32.17 
32.20 

+32.  J2 
32.15 

18  30 

8185.7 

1933.7 

1931.3 

136.43 

32.23 

32.19 

19    0 

8185.7 

19;i5.4 

1933.3 

136.43 

32.26 

32.22 

19  30 

8185.5 

1937.1 

1935.2 

136.42 

32.28 

32.25 

20    0 

8185.3 

1938.7 

1937.1 

136.42 

32.31 

32.28 

20  30 

8184.9 

1940.2 

1939.0 

136.41 

32.34 

32.32 

21     0 

8184.3 

1941.8 

1940.9 

136.40 

32.36 

32.35 

21  30 

8183.5 

1943.3 

1942.8 

136.39 

32.39 

32.38 

22    0 

8182.7 

1944.8 

1944.7 

136.38 

32.41 

32.41 

22  30 

8181.8 

1946.3 

1946.5 

136.36 

32.44 

32.44 

23    0 

8180.7 

1947.8 

1948.4 

136.34 

32.46 

32.47 

23  30 

+8179.3 

+1949.3 

+1950.2 

+136.32 

+32.49 

+32.50 

III.  A  Partial  Eclipse  of  the  Moon,  July  22, 1869,  invisible 

at  Washington,  with  the 

following  elements : — 

Washington  mean  time  of  g  in  Right  Ascension,  July 

o       n    m     8 

22  21  3  59.9. 

n      m       • 

Sun's  Right  Ascension        8  11  34.85        Hourly  Motion 

9,92 

Moon'sRight  Ascension  20  11  34.85            "             " 

131.53 

Sun's  Declination            +20°    1     L2             Hourly  Motion 

—  0  31.0 

Moon's  Declination          —19  22     5.3             "             " 

+  3  56.6 

Sun's  Equa.  Hor.  Par.                      8.4         True  Semidiamel 

ter                   15  45.0 

Moon's  Equa.  Hor.  Par.           55  28.3            "             " 

15    6.2 

*  In  units  of  the  sixth  place  of  declmaliL 
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From  these  elements  may  be  deduced  the  following  results : — 


d      h 


m 


cc 


(& 


u 


(« 


it 
u 
cc 


Moon  enters  Penumbra,  July  22  18  11.9  Washington  mean  time. 
Moon  enters  Shadow  22  19  30.9 

Middle  of  the  Eclipse  22  20  54.4 

Moon  leaves  Shadow  22  22  17.9 

Moon  leaves  Penumbra  22  23  36.9 

First  contact  of  Shadow  with  Moon's  limb  12T*  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  111**  59'  West  from  Washington,  and  in 
latitude  19°  35^  South. 

Last  contact  of  Shadow  with  Moon's  limb  141°  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  152°  18'  West  from  Washington,  and  in 
latitude  19°  24'  South. 

Magnitude  of  Eclipse  =  0.566  (Moon's  diameter  =  1). 

IV.  A  Total  Eclipse  of  the  Sun,  August  7,  1869,  visible  at  Washington,  with  the 
following  elements : — 

d    h     m       B 

Washington  mean  time  of  ^  in  Right  Ascension,  August  7  4  37  44.6. 


m 


Hourly  Motions 

9.55  and  151.20 

Hourly  Motion 

—  0  42.4 

cc                   iC 

—  7  37.7 

True  Semidiameter 

15  46.8 

cc                cc 

16  26.2 

Sun's  and  Moon's  R.  A.      9  11  13.33 

Sun's  Declination  +16  14  48.1 

Moon's  Declination  -fl^  57  33.3 

Sun's  Equa.  Hor.  Par.  8.5 

Moon's  Equa.  Hor.  Par.  60  22.0 

From  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth,  August  7*  2^  29™.7,  Washington  mean  time,  in  longi- 
tude 138°  37'.4  West  from  Washington,  and  in  latitude  36°  53'.3  North. 

Central  Eclipse  begins  3^  37"».8,  in  longitude  165°  26'.4  West  from  Washington, 
and  in  latitude  52°  41'.9  North. 

Central  Eclipse  at  Noon  4^  37°».7,  in  longitude  68°  4'.6  West  from  Washington, 
and  in  latitude  61°  46'.9  North. 

Central  Eclipse  ends  6*^  7™.6,  in  longitude  350°  26^.4  West  from  Washington,  and  in 
latitude  31°  15^.2  North. 

Eclipse  ends  on  the  Earth  7^  15°'.6,  in  longitude  13°  lO'.O  West  from  Washington, 
and  in  latitude  14°  48^.9  North. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


Wash. 

jk 

M.  Time. 

J9L« 

h      m 

2  20 

—1.29111 

2  30 

1.19738 

2  40 

1.10365 

2  50 

1.00992 

3    0 

0.91619 

3  10 

0.82246 

3  20 

0.72873 

3  30 

0.63499 

3  40 

0.54125 

3  50 

0.44751 

4    0 

—0.35377 

-f  1.50843 
1.48935 
1.47026 
1.45116 
1.43206 
1.41295 
1.39382 
1.37468 
1.35553 
1.33638 

+1.31722 


c. 


+0.43839 
0.41932 
0.40024 
0.38115 
0.36206 
0.34296 
0.32385 
0.30473 
0.28560 
0.26646 

+0.24732 


logE. 


9.98 
2831 
2835 
2839 
2843 
2847 
2851 
2855 
2860 
2864 
2868 
2872 


loffF. 


log  a. 


9.98 
1661 
1666 
1670 
1674 
1679 
1683 
1687 
1691 
1696 
1700 
1704 


+9.44 
0533 
0482 
0432 
0381 
0330 
0280 
0229 
0178 
0127 
0077 
0026 


logU. 


+9.45 
4259 
4210 
4161 
4112 
4063 
4014 
3965 
3916 
3867 
3818 
3769 


33  38 
36  8 
38  38 
41  8 
43  38 
46  8 
48  38 
51  8 
53  38 
56  8 
58  38 


5.3 

6.9 
8.4 
10.0 
11.6 
13.2 
14.8 
16.4 
18.0 
19.6 
21.2 


4:14 
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OUTLINES  AND   PATH  OF  THE   PENUMBRA,  AND  THE   CENTRAL 
LINE  OF  THE  TOTAL  ECLIPSE  OF  AUGUST  7,   1869. 
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T>ATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wash. 
M.  Ttmo. 

A. 

R. 

c. 

logB. 

log  p. 

log  a 

logH. 

/* 

h      m 

4  10 

—0.26003  +1.29805 

+0.22817 

9.98  1     9.98  +9.43 
2876     1709     9975 

+9.45 
3720 

O          1          II 

61     8  22.8 

4  20 

0.16629      1.27887 

0.20901     2880     1713 ! 

9924 

3671 

63  38  24.3 

4  30 

—0.07254      1.25969 

0.18984,    2885 

1717 

9874 

3622 

^Q    8  25.9 

4  40 

+0.02120       1.24050 

0.17066 

2889 

1722 

9823 

3573 

68  38  27.5 

4  50 

0.11494;     1.22129 

0.15148 

2893 

1726 

9772 

3523 

71     8  29.1 

5    0 

0.208681     1.20207!     0.13229'    2897 

1730 

9721 

3474 

73  38  30.7 

5  10 

0.30242]     1.18284 

0.11309     2901 

1735 

9670 

3425 

76    8  32.3 

5  20 

0.39616      1.16361 

0.09389 

2905 

1739 

9619 

3376 

78  38  33.9 

5  30 

0.48989      1.14437 

0.07468 

2910 

1743 

9568 

3327 

81     8  35.5 

5  40 

0.58363 

1.12512 

0.05546     2914 1 

1748 

9518 

3278 

83  38  37.1 

5  50 

0.67736 

1.10586 

0.03624 

2918 

1752 

9467 

3229 

86    8  38.7 

6    0 

0.77109 

1.08659  +0.01701 

29221 

1756 

9416 

3180 

88  38  40.3 

6  10 

0.86482 ;     1.06731      0.00223  i    2926 

1761 

9365 

3130 

91     8  41.9 

6  20 

0.95854 1     1.04802 

0.02148     2930 

1765 

9314 

3081 

93  38  43.5 

6  30 

1.05226 

1.02873 

0.04073     2935 

1769 

9263 

3032 

96    8  45.1 

6  40 

1.14598 

1.00943 !     0.05999 

2939 

1773 

9212 

2983 

98  38  46.7 

6  50 

1.23969 

0.99012      0.07926     2943 

1778 

9161 

2934 

101     8  48.3 

7    0 

1.33340      0.97080'     0.09854     2947 

1782 

9110 

2884 

103  38  49.9 

7  10 

1.^710      0.95147!     0.11782 

2951 

1786 

9059 

2835 

106    8  51.5 

7  20 

+1.52080  +0.93213      0.13711 

2955     1791 

9008 

2786 

108  38  53.1 

FOR  SHADOW.                                                                    | 

V^anhiogton 
Mean  lime. 

R. 

c. 

Washington 
Mean  Time. 

R. 

c. 

h       m 

h       m 

3  30 

+0.82887 

+0.85054 

4  50 

+0.67547 

+0.69730 

3  40 

0.80972 

0.83141 

5    0 

0.65625 

0.67811 

3  50 

0.79057 

0.81227 

5  10 

0.63702 

0.65891 

4    0 

0.77141 

0.79313 

5  20 

0.61779 

0.63971 

4  10 

0.75224 

0.77398 

5  30 

0.59855 

0.62050 

4  20 

0.73306 

0.75482 

5  40 

0.57930 

0.60128 

4  30 

0.71387 

0.73565 

i           5  50 

0.56004 

0.58205 

4  40 

0.69468 

0.71648 

6    0 

0.54078 

0.56282 

4  . 

50 

+c 

).67547 

+0.69': 

ible  for 
•om  con 

r30 

6  10 

+0.52150 

+0.54358 

A  an 

and  log 

d  fi  are  give 
H  may  be 

m  in  the  Tt 
obtained  ft 

Penumbra,  t 
responding  ^ 

ind  the  values  of  log  E,  log  F,  log  G, 
mlues  for  Penumbra,  by  numerically 

decreasing  log  E  and  increasing  log  F  by  0.000003,  and  by  numerically  increasing 
log  G  by  0.000034  and  decreasing  log  H  by  0.000033. 

CHANGES  OF  THE  QUANTITIES  IN 

THE  TABLES  OF  DATA.* 

Washington 
Mean  Time. 

For  one  Minute. 

For  one  Second, 

A. 

R. 

c. 

A'. 

R'. 

c. 

h      m 

2    0 

+9371.9 

1905.4 

1905.1 

+156.20 

—31.76 

—31.75 

2  30 

9372.7 

1908.2 

1907.5 

156.21 

31.80 

31.79 

3    0 

9373.3 

1911.0 

1909.9 

156.22 

31.85 

31.83 

3  30 

9373.7 

1913.8 

1912.3 

156.23 

31.90 

31.87 

4    0 

9374.0 

1916.5 

1914.7 

156.23 

31.94 

31.91 

4  30 

9374.1 

1919.2          1917.1 

156.23 

31.99 

31.95 

5    0 

9373.9 

1922.0 

1919.3 

156.23 

32.03 

31.99 

5  30 

9373.5 

1924.7 

1921.4 

156.22 

32.08 

32.02 

6    0 

9372.8 

1927.3 

1923.6 

156.21 

32.12 

32.06 

6  30 

9371.8 

1929.8 

1925.8 

156.20 

32.16 

32.10 

7    0 

9370.6 

1932.4 

1927.9 

156.18            32.21 

32.13 

7  30 

+9369.3          1935.0  I        1930.0 

+  156.16            32.25            32.17  J 

In  nnitg  of  the  rixth  place  of  decimalB. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         1 

PLANETS  AND  STARS  BY  THE  MOON. 

4 

a 

Ttimlting 
Parallels. 

Woah- 
logton 

At  Washington  Mean  Time  of  Conjnnction.                 1 

Date. 

Star'0  Name. 

s 

5 

Mean 

Time  of 

<5. 

% 

. 

II 

North- 
em. 

South- 
ern. 

H 

Y 

a/ 

y' 

Log 
8in> 

eM& 

Jan.     1 

V  Leonis 

+90 

+li 

h    m 
1  39.1 

h    m    I 
+10  33  44 

+0.7276 

0^901 

-.1529 

9.3543 

•7.Utx5u 

1 

a  Leonis 

n 

+72 

-  1 

5  51.2 

-  9  23  41 

+0.5333 

.5878 

-.1588 

9.3389 

.9894 

1 

34  Leonis 

6 

-28 

-76 

7  10.5 

-  8    7  19 

-1.0666 

.5871 

-.1604 

9.3837 

i)669 

1 

I  Leonis 

5 

-23 

-79 

23    1.2 

+  7    8  13 

-1.0109 

.5785 

-.1790 

9i»97 

.9916 

2 

X  Leonis 

5 

+90 

+21 

5  49.1 

-10  18  41 

+0.9482 

.5752 

-.1853 

9.1458 

.9957 

2 

B.A.C.  3837 

6i 

+  8 

-66 

9  41.3 

-  6  34  48 

-0.5106 

.5732 

-.1884 

9.1^35 

.9949 

2 

a  Leonis 

4 

+90 

+19 

12  47.8 

-  3  35    0 

+0.9391 

.5716 

-.1906 

9.0699 

.9970 

3 

B.A.C.  3996 

6 

+  2 

-77 

1    6.5 

+  8  17  44 

-0.6230 

.5662 

-.1975 

9.0136 

.9977 

3 

b  Virginis 

6 

+31 

-37 

5  55.9 

-11     2  58 

-0.0287 

.5642 

-.1994 

8.8835 

.9987 

3 

10  Virginis 

6 

+90 

+13 

10  17.4 

-  6  50  29 

+0.8716 

.5626 

-.2005 

8.6622 

.9995 

4 

65  Virginis 

6 

-^m 

+32 

19  51.3 

+  1  35  28 

+1.1332 

.5545 

-.1982 

n8.8685 

.9988 

4 

66  Virginis 

6 

+^ 

+47 

20  24.9 

+  2    7  52 

+1.2697 

.5544 

-.1981 

118.8924 

.9987 

5 

80  Virginis 

6 

+70 

-  7 

1  29.4 

+  7    2  18 

+0.5283 

.5539 

-.1959 

n8.9160 

.9985 

6 

^^  Libras 

6 

+79 

+  3 

13  56.5 

-  5  43  12 

.fO.7083 

.5544 

-.1686 

n9.2i»44 

J9914 

6 

fi  Librae 

6 

+33 

-35 

15    2.9 

-  4  38  58 

+0.0174 

.5544 

-.1675 

n9.2758 

.9921 

6 

18  Libras,  pr. 

64 

+  9 

-63 

16    2.7 

-  3  41  10 

-0.4249 

.5545 

-.1665 

n9.2653 

.9925 

7 

B.A.C.  5070 

6 

-22 

-90 

3  31.8 

+  7  24  55 

-0.9194 

.5559 

-.1533 

n9.3142 

.9906 

7 

y  Libne 

4i 

+76 

+13 

8  49.8 

-11  27  43 

+0.8620 

.5567 

-.1468 

tt9.3941 

.9862 

7 

T}  Libras 

6 

+75 

+49 

12  44.3 

-  7  41    6 

+1.2511 

.5572 

-.1416 

fi9.4200 

.9644 

7 

48  Libre 

4i 

-35 

-90 

19  13.2 

-  1  25  15 

-1.0678 

.5582 

-.1329 

n9.3805 

.9871 

8 

6  Ophiuchi 
24  Scorpii 
B.A.C.  5695 

5 

+  9 

-56 

10  10.2 

-10  58  35 

-0.3217 

.5604 

-.1106 

»9.4488 

.9821 

8 

5 

+50 

-13 

14  52.2 

-  6  26  10 

+0.4124 

.5612 

-.1030 

n9.4777 

,9795 

8 

6 

-50 

-JK) 

21  25.6 

-  0    6  10 

-1.1800 

.5617 

-.0920 

n9.4557 

.9815 

9 

29  Ophiuchi 
B.A.C.  5771 

6 

+72 

+12 

0    0.9 

+  2  23  48 

+0.8249 

.5621 

-.0880 

n9.5057 

snes 

9 

6J 

-19 

-90 

2  55.8 

+  5  12  43 

-0.7645 

.5625 

-.0830 

n9.4765 

J9796 

9 

B.A.C.  5839 

6i 

-35 

-90 

8  10.7 

+10  16  51 

-0.9831 

.5629 

-.0740 

n9.480» 

.9791 

10 

B.A.C.  6060 

6i 

-18 

-90 

0  23.3 

+  1  56  12 

-0.7068 

.5635 

-.0447 

»9.5076 

.9763 

10 

B.A.C.  6081 

6i 

+70 

+17 

2  11.5 

+  3  40  44 

+0.8896 

.5634 

-.0417 

n9.5408 

Ja72l 

10 

15  Sagittarii 

5 

+69 

+07 

9    2.8 

+10  17  58 

+1.1212 

.5631 

-.0291 

n9J>496 

.9708 

10 

16  Sagittarii 

6 

+70 

+  7 

9    3.6 

+10  18  42 

+0.7527 

.5631 

-.0291 

n9M27 

.9718 

10 

21  Sagittarii 

5 

+70 

+14 

13  38.0 

-  9  16  13 

+0.8404 

.5629 

-.0205 

n9.5465 

i>713 

10 

B.A.C.  6287 

6 

-54 

-90 

15  52.3 

-  7    6  33 

-1.1511 

.5629 

-.0165 

n9.5084 

.9762 

10 

B.A.C.  6292 

6 

-39 

-90 

16  23.2 

-6  36  42 

-0.9632 

.5625 

-.0153 

n9.5124 

.9757 

13 

21  Capricor. 

6 

+72 

+43 

14  14.2 

-11    4     1 

+1.1940 

.5431 

+1018 

119.4909 

snsi 

13 

d  Capricor. 

4 

+72 

+36 

16  43.0 

-  8  39  57 

+1.1332 

.5420 

+i054 

n9.4841 

.9788 

13 

29  Capricor. 

6 

-  6 

-78 

21  34.1 

-  3  57  58 

-0.5891 

.5399 

+.1119 

n9.4328 

.9835 

14 

42  Capricor. 

6 

+15 

-51 

10  25.3 

+  8  29  23 

-0.2465 

.5347 

+.1279 

it9.4025 

.9857 

14 

44  Capricor. 

6 

+43 

-22 

11  10.4 

+  9  13    8 

+0.2565 

.5346 

+.1286 

119.4130 

.9849 

14 

45  Capricor. 

6 

+75 

+  4 

11  38.5 

+  9  40  24 

+0.7079 

.5343 

+.1292 

A9.4228 

.9642 

14 

fi  Capricor. 

5 

+30 

-35 

16  18.8 

-  9  47  48 

+0.0126 

.5326 

+.i;)43 

n9.3887 

.9866 

15 

42  Aquarii 

6 

+77 

+19 

4  19.9 

+  1  51  37 

+0.9460 

.5281 

+.1466 

»9.3677 

.9879 

15 

a  Aquarii 

4i 

+13 

-57 

11  30.3 

+  8  49  13 

-0.3474 

.5253 

+.1534 

n9.2<r39 

.9914 

15 

58  Aquarii 

6 

+31 

-37 

12    2.3 

+  9  20  16 

-0.0121 

.5253 

+.1537 

n9.3025 

.9911 

15 

64  Aquarii 

6i 

+13 

-58 

15  59.8 

-10  49    9 

-0.3591 

U>240 

+.1571 

n9.2692 

.9924 

15 

70  Aquarii 

6 

+79 

+23 

20  48.7 

-  6    8  46 

+1.0044 

.5225 

+.1610 

n9.2901 

.9916 

16 

h  Aquarii 

6 

-  6 

-90 

5  35.4 

+  2  22  43 

-0.7160 

.5201 

+.1672 

n9.1647 

.9953 

16;  A-2  Aquarii 

7 

-  1 

-^1 

5  40.6 

+  2  27  47 

-0.6344 

.5201 

+.1673  n9.l678    .9952  1 

16j  h^  Aquarii 

7 

+13 

-60 

5  58.4 

+  2  45    2 

-0.3819 

.5200 

+.1674  n9.1769    .9950  | 

16.  A^  Aquarii 

7 

+  4 

-71 

6  40.6 

+  3  26    1 

-0.5349 

.5200 

+.1679 

n9.1646'    .9953 

16 

X  Aquarii 

54 

+57 

-15 

11  47.2 

+  8  23  47 

.fO.3770 

.5186 

+.1711 

119.1667    .0963 

17  27  Piscium 

54 

+20 

-53 

10    8.3 

+  6    6  41 

-0.2820 

.5151 

+.1815 

n8.8735|    .9988 

17  29  Piscium 

54 

+  7 

-73 

11  49.5 

+  7  45    0 

-0.5589 

.5150 

+.1820 

n8.8166,    Smi 

17 

B.A.C.  81 

64 

+87 

+  7 

23  59.5 

-  4  25  41 

+0.7771 

.5148 

.5150 

0.515(> 

+.1851 

nS.TlGOl    .9994 

18  14  Ceti 

64 

+35 

-37 

5  54.1 

+  1  18  48 

-0.0218 

+.1861 

n8.3311{    .9999 

18  15  Ceti 

64 

+49 

-23 

7  16.2 

+  2  38  36 

+0.2308 

+.1862,  n8.3306'  9.9999  ij 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

• 
0 

Limiting 
Parallels. 

Wash, 
ington 

At  Washington  Mean  Time  of  Conjunction. 

Data. 

Rtax^m  Name. 

a 

Moan 

i^  WBB    V   A^VvaAav^ 

1 

6i 

North- 
ern. 

Soath- 
em. 

Time  of 
(5. 

H 

Y 

a/ 

y' 

Log 
Bln> 

Log 

eosd' 

Jan.  18 

26Ceti,mic/t. 

+9& 

+  5 

h     m 
20  58.9 

h    m    8 
-  8    2  10 

+0.7104 

0.5168 

+.1867 

8.0651 

0.0000 

18  29  Ceti 

^ 

462 

-13 

23  11.6 

-  5  53  17 

+0.4158 

.5171 

+.1866 

8.3574 

9.9999 

19!  33  Ceti 

6 

+47 

-26 

0  33.6 

-  4  33  34 

+0.1871 

.5171 

+.1865 

8.4838 

.9998 

19  35  Ceti 

6i 

+57 

-17 

1  36.4 

-  3  32  39 

+0.3481 

.5177 

+.1864 

8.4914 

.9998 

19 

/  Piscium 

6 

+15 

-60 

4  22.9 

-  0  50  54 

-^.3904 

.5186 

+.1861 

8.7073 

.9994 

IJ^ 

B.A.C.  408 

6i 

-33 

-86 

6  57.8 

+  1  39  29 

-1.1455 

.5190 

+.1857 

8.8490 

.9989 

19<  V  Piscium 

4i 

+26 

-46 

16  44.6 

+11    9  17  -0.17891 

.5219 

+.1835 

8.9246 

.9985 

20;  64  Ceti 

61 

-9 

-82 

8    5.8 

+  2    3  11 

-0.8009 

.5280 

+.1777 

9.1411 

.9958 

20  e'  Ceri 

4i 

-19 

-82 

8  55.2 

+  2  51    4 

-0.9528 

.5282 

+.1773 

9.1558 

.9955 

20 

BJV.C.  741 

6i 

-15 

-81 

14  42U 

+  8  27  35 

-0.8929 

.5311 

+.1742 

9.1999 

.9945 

20 

^Ceti 
B.A.C.  830 

4 

+90 

+  9 

16  33.2 

+10  15  13  +0.7745 

.5322 

+.1731 

9.1364 

.9959 

20 

6 

+  9 

-64 

23  37.8 

-  6  53  15  -0.5000 

.5359 

+.1685 

95473 

.9931 

21 

uCeti 
B.A.C.  987 

5 

+59 

-13 

0  49.8 

-  5  43  32  +0.3680 

.5367 

+.1678 

95202 

.9939 

21 

6i 

-  6 

-75 

13  36.1 

+  6  38  33 

-0.7482 

.5445 

+.1573 

9.3369 

.9895 

21 

/Tauri 

4 

■m 

+10 

22  48.8 

-  8  26  43 

+0.7284 

.5508 

+.1482 

9.3348 

.9896 

22 

Wei.  III.  1085 

8i 

+74 

+  2 

14    2.5 

+  6  16  21 

+0.5499 

.5618 

+.1300 

9.4034 

.9856 

22 

Wei.  IV.  24 

9 

+89 

+10 

16  55.9 

+  9    3  45 

+0.6803 

.5642 

+.1261 

9.4099 

.9852 

22 

Lai.  7753 

7i 

+33 

-30 

17    1.1 

+  9    8  46 

-0.0518 

.5644 

+.1260 

9.4296 

.9837 

22 

B.A.C.  1281 

7 

-  8 

-74 

17    3.9 

+  9  11  29 

-0.7787 

.5644 

+.1259 

9.4482 

.9822 

22 

Rumk.  1103 

7 

+54 

-11 

17    8.2 

+  9  11  34 

+0.2961 

.5645 

+.1258 

9.4209 

.9844 

22 

Rumk.  1108 

9 

+90 

+37 

17  36.6 

+  9  43    3 

+1.0760 

.5648 

+.1251 

9.4013 

.9857 

22  Rumk.  1123 

8i 

+90 

+52 

18  28.1 

+10  32  45 

+15198 

.5654 

+.1241 

9.4003 

.9858 

22{  48  Taari 

6 

+90 

+16 

19  10.8 

+11  13  55 

+0.7736 

.5660 

+.1229 

9.4149 

.9848 

22  Rumk.  1136 

6 

433 

-28 

19  37.9 

+11  40    4 

-0.0246 

.5663 

+.1221 

9.4373 

.9831 

22 

y  Tauri 

4 

+90 

+14 

20  57.2 

-11    3  24 

+0.7398 

.5673 

+.1203 

9.4216 

.9843 

22 

55  Tauri 

7 

+25 

-38 

20  59.2 

-11    1  24 

-0.1910 

.5673 

+.1203 

9.4457 

.9824 

22 

Rumk.  1161 

-45 

-73 

21  38.8 

-10  23  16 

-1.2142 

.5678 

+.1193 

9.4724 

•HdUu 

22 

Rumk.  1163 

8 

+14 

-50 

21  42.1 

-10  20    0 

-0.3877 

.5679 

+.1192 

9.4531 

.9818 

22 

6^  Tauri 

4 

-33 

-73 

22  17.6 

-  9  45  46 

-1.1059 

.5683 

+.1184 

9.4717 

.9801 

22 

63  Tauri 

6 

+20 

-43 

22  31.4 

-  9  32  28 

-0.2840 

.5683 

+.1181 

9.4525 

.9818 

22 

B  JV.C.  1351 

6i 

+29 

-34 

22  33.0 

-  9  30  57 

-0.1265 

.5683 

+.1181 

9.4487 

.9621 

22 

d«  Tauri 

6 

-20 

-73 

22  48.4 

-  9  16    5 

-0.9465 

.5685 

+.1177 

9.4693 

.9803 

22 

Lai.  8249 

7i 

+  5 

-61 

22  55.8 

-  9    8  55 

-0.5532 

.5686 

+.1175 

9.460^ 

.9811 

22 

Lai.  8256 

8 

+17 

-47 

22  58.5 

-  9    6  19 

-0.3458 

.5686 

+.1174 

9.4554 

.9815 

22 

70  Tauri 

7 

+dO 

+12 

23  30.6 

-  8  35  22 

+0.6976 

.5690 

+.1166 

9.4306 

.9836 

22 

Lai.  8311 

8 

+90 

+45 

23  43.3 

-  8  23    8 

+1.1521 

.5692 

+.1163 

9.4193 

.9845 

22 

Rumk.  1188 

6i 

+90 

+45 

23  43.5 

-  8  22  56 

+1.1540 

.5692 

+.1163 

9.4192 

.9845 

22 

Rumk.  1189 

+24 

-39 

23  49.8 

-  8  16  47 

-05179 

.5693 

+.1161 

9.4546 

.9816 

22 

71  Tauri 

6 

+90 

+37 

23  50.0 

-  8  16  40 

+1.0683 

.5693 

+.1161 

9.4219 

.9843 

22 

Rumk/ 1192 

+  7 

-59 

23  52.9 

-  8  13  51 

-0.5250 

.5693 

+.1160 

9.4623 

.9809 

23 

Rumk.  1198 

6 

+90 

+61 

0    9.7 

-  7  57  37 

+1.2045 

.5695 

+.1156 

9.4192 

.9845 

23 

Rumk.  1200 

+90 

+46 

0  22.7 

-  7  46    5 

+1.1572 

.5699 

+.1153 

9.4211 

.9844 

23 

Rumk.  1203 

+65 

-2 

0  41.7 

-  7  26  45 

+0.4517 

.5701 

+.1148 

9.4404 

.9828 

23 

75  Tauri 

6 

+61 

-  5 

0  44.4 

-  7  24  11 

+0.3965 

.5701 

+.1147 

9.4420 

.9827 

23 

e  Tauri 

4i 

+90 

+19 

0  47.9 

-  7  20  45 

+0.8143 

.5702 

+.1146 

9.4314 

.9836 

23 

^  Tauri 

4i 

+90 

+26 

0  50.5 

-  7  18  17 

+0.9141 

.5702 

+.1146 

9.4290 

.9837 

23 

Rumk.  1210 

+82 

+  8 

0  58.6 

-  7  10  30 

+0.6282 

.5703 

+.1144 

9.4368 

.9831 

23 

Rumk.  1212 

6 

+10 

+73 

1    5.9 

-  7    3  24 

-0.7998 

.5703 

+.1142 

9.4722 

.iWUU 

23 

Rumk.  1214 

+36 

+73 

1     9.7 

-  6  59  44 

-1.1228 

.5704 

+.1141 

9.4798 

.9793 

23 

Rumk.  1215 

7 

+38 

+73 

1  10.3 

-  6  59  10 

-1.1537 

.5704 

+.1140 

9.4805 

.9792 

23 

80Tauri,m«(/. 

6 

+90 

+54 

1  295 

-6  40  36 

+1.2257 

.5706 

+.1135 

9.4227 

.9642 

23 

B.A.C.  1391 

5 

487 

+10 

1  39.7 

-  6  30  51 

+0.6651 

.5707!  +.1133 

94378 

.9831 

23 

81  Tauri 

H 

+JH) 

+50 

1  42.8 

-  6  27  51 

+1.1926 

.5707 

+.1132 

9.4242 

.9841 

23 

B.A.C.  1394 

7 

+JK) 

+13 

1  45.6 

-  6  25    9 

+0.7175 

.5707 

+.1132 

9.4368 

.9831 

23 

Rumk.  1227 

7 

+90 

+40 

2    1.2 

-  6  10    4 

+1.0967 

0.5709.  +.112a 

9.4277 

9.9838 

53 
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OCCUL.TATIONS,  18e9, 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

Limiting 
Parallela. 

Woah- 
iDgton 

At  WaBbington  Mean  Time  of  CoqjnnctioiL 

Date. 
1809. 

Star'i  Name. 

;g 

Mean 

6 

North - 
em. 

Soath- 
eni. 

+39 

Time  of 

c5. 

H 

h    m    8 
-  5  57  36 

Y 

a/ 

y' 

•and' 

9.9838 

Jan.  23 

a'S  Tauri 

o 

+90 

h    m 
2  14.1 

+1.0817 

0.5711 

+.1125 

9.4287 

23 

Runik.  1232 

456 

-  8 

2  26.7 

-  5  45  30 

+0.3270 

.5712]  +.1121 

9.4486 

.9821 

23 

Rumk.  1233 

-22 

-75 

2  32.9 

-  5  39  28 

-0.9732 

.57131  +.1120 

9.4800 

.9792 

23 

Rumk.  1234 

+90 

+30 

2  39.1 

-  5  33  29 

+0.9647 

.5714   +.1118 

9.4330 

i«35 

23 

B.A.C.  1406 

-H^ 

+11 

3    0.1 

-  5  13  15 

+0.6713 

.5717 

+.1113 

9.4415 

.9827| 

23 

Rumk.  1238 

10 

+71 

+  2 

3  21.4 

-  4  52  43 

+0.5145 

.5720  +.1107 

9.4465 

.9823 

23 

Lai.  8599 

9 

-  8 

-73 

3  25.6 

-  4  48  39 

-0.7672 

.5720  +.1106 

9.4775 

.9795 

23 

Lai.  8610 

8 

+38 

-24 

3  34.1 

-  4  40  32 

+0.0275 

.5722.  +.1104 

9.4590 

.9812 

23 

Lai.  8613 

+26 

-36 

3  35.4 

-  4  39  12 

-0.1800 

.5722 

+.1103 

9.4641 

.9808 

23 

a  Tauri 

1 

+76 

+  6 

3  59.2 

-  4  16  ]8 

+0.5738 

.6725 

+.1097 

9.4467 

.9823 

23 

89  Tauri 

7 

+44 

-18 

4  57.9 

-  3  19  39 

+0.1355 

.5732 

+.1082 

9.4601 

S811 

23 

Rumk.  1241 

+90 

+16 

5  45.4 

-  2  33  48 

+0.7405 

.5738 

+.1070 

9.4471 

Sf&a 

23 

Rumk.  1243 

8 

+90 

+17 

5  55.7 

-  2  23  56 

+0.7700 

.5739 

+.1066 

9.4470 

.9823 

23 

Rumk.  1246 

7 

+30 

-32 

6  23.9 

-  1  56  48 

-0.1136 

.5743 

+.1058 

9.4697 

.9802 

23 

Rumk.  1247 

+81 

+  8 

6  24.2 

-  1  56  29 

+0.6182 

.5743 

+.1058 

9.4521 

.9618 

23 

Rumk.  1254 

+88 

+12 

6  40.6 

-  1  40  37 

+0.6705 

.5745 

+.1064 

9.4514 

.9819 

23 

Lai.  8852 

% 

+39 

-22 

7    0.9 

-  1  21    6 

+0.0499 

.6748 

+.1048 

9.4674 

.9804 

23 

Rumk.  1276 

-24 

-72 

8  46.0 

+  0  20  11 

-0.9975 

.5761 

+.1019 

9.4957 

.9776 

23 

B.A.C.  1478 

H 

-41 

-72 

9  25.6 

+  0  58  23 

-1.1776 

.5766 

+.1007 

9.5012 

.9770 

23 

Rumk.  1283 

7 

+90 

+32 

9  28.2 

+  1     0  53 

+0.9824 

.5766 

+.1005 

9.4608 

i)^0 

23 

i  Tauri 

5i 

-43 

-72 

10  34.3 

+  2    4  33 

-1.1921 

.5776 

+.0989 

9.6040 

.9767 

23 

Rumk.  1300 

+40 

-20 

10  50.7 

+  2  20  23 

+0.0755 

.6777 

+.0964 

9.4760 

.9796 

2:} 

Rumk.  1301 

6 

-40 

-72 

10  51.6 

+  2  21  17 

-1.1628 

.5777 

+.0984 

9.5040 

.9767 

23 

Rumk.  1302 

7 

-30 

-72 

10  52.2 

+  2  21  51 

-1.0710 

.5777 

+.0984 

9.5020 

.9761> 

23 

B.A.C.  1526 

6 

+90 

+19 

13    9.8 

+  4  34  27 

+0.7807 

.6792 

+.0946 

9.4646 

.9807 

23 

m  Tauri 

H 

+13 

-48 

17  20.4 

+  8  35  52 

-0.4063 

.5822 

+.0873 

9.5007 

.9770! 

23 

B.A.C.  16Jfl 

eh 

-43 

-71 

22  57.8 

-  9  59  20 

-1.1855 

.5865 

+.0767 

9.5272 

.9739 

24 

115  Tauri 

5i 

+90 

+28 

1  34.3 

-  7  28  43 

+0.8819 

.5883 

+.0715 

9.4864 

.9786 

24 

119  Tauri 

5i 

+59 

-  2 

3  37.7 

-  5  30    2 

+0.3627 

.5898  +.0675 

9J>013 

.9770 , 

24 

120  Tauri 

6 

+67 

+  3 

4  10.1 

-  4  58  53 

+0.44961 

.5901 

+.0667 

9.5002 

.9771 

24 

X^  Orion  is 

4h 

-17 

-70 

12  35.4 

+  377 

-0.8978 

.5957 

+.0491 

9.5391 

.9723 

24 

X^  Ononis 

6 

+16 

-40 

12  49.1 

+  3  20  16 

-0.3511 

.5958 

+.0488 

9.5282 

.9738 

24 

X^  Orionis 

5 

+27 

-28 

16  13.7 

+  6  36  52 

-0.1639 

.5977 

+.0417 

9.6275 

.9739 

24 

X*  Orionis 
68  Orionis 

5 

+  1 

-59 

16  24.1 

+  6  46  56 

-0.6116 

.5980 

+.0409 

9.5369 

.9726 

24 

6 

+27 

-27 

19  38.1 

+  9  63  17 

-0.1633 

.5995 

+.0340 

9.6302 

.9735 

24 

71  Orionis 

H 

+70 

+  9 

20  46.5 

+10  59    0 

+0.4995 

.6002 

+.0315 

9.6169 

.9751 

25 

15^  Geminor. 

8 

-29 

-69 

1  49.6 

-  8    9  56 

-1.0438 

.6026 

+.0203 

9.5515 

.9706 

25 

15^  Geminor. 

6 

-30 

-69 

1  50.0 

-  8    9  30 

-1.0517 

.6026 

+.0203 

9.5517 

i)705 

25 

16  Geminor. 

6 

-  8 

-70 

1  54.4 

-  8    6  19 

-0.7523 

.6026 

+.0202 

9.6457 

.9714 

25 

V  Geminor. 

4^ 

+10 

-45 

2  18.6 

-  7  42    1 

-0.4632 

.6026 

+.0196 

9.6400 

.9722 

25 

C  Gemin.,muZ. 

4 

-16 

-70 

15  59.1 

+  5  25  30 

-0.8784 

.6083 

-.0122 

9.5495 

J9709 

25  56  Geminor. 

5i 

-21 

-70 

22  51.9 

-11  58  26 

-0.9449 

.6101 

-.0286 

9.6481 

.9711 

25 

B.A.C.  2432 

64 

+90 

+59 

23  20.7 

-11  30  48 

+1.1970 

.6101 

-.0293 

9.5020 

.9769 

26  e  Geminor. 

54 

+74 

+10 

8  10.6 

-  3    2  30 

+0.5373 

.6115 

-.0602 

9.5088 

.9761 

26 

85  Geminor. 

64 

-29 

-70 

11  47.9 

+  0  25  58 

-1.0469 

.6118 

-.0589 

9.6387 

.9723 

26 

B.A.C.  2683 

6 

+21 

-36 

15  18.0 

+  3  47  25 

-0.2609 

.6118 

-.0666 

9.5172 

.9751 

26|  C*  Cancri 

44 

+JH) 

+17 

18    9.5 

+  6  31  55 

+0.6942 

.6118 

-.0732 

9.4909 

.9781 

26;  C^  Canori 

74 

+90 

+17 

18  10.4 

+  6  32  47 

+0.6961 

.6118 

-.0733 

9.4908 

i)781 

26]  d  Cancri 

6 

+17 

-43 

22  26.4 

+10  38  18 

-0.3415 

.6112 

-.0833 

9.5071 

.976:^ 

26 

d^  Cancri 

6 

+90 

+24 

23  25.0 

+11  34  'M 

+0.8333 

.6112 

-.0855 

9.4775 

.9795 

27 

B  Cancri 

6 

+13 

-47 

1  36.2 

-10  19  37 

-0.4024 

.6109 

-.0901 

9.6022 

.9769 

27 

(J  Cancri 

4 

-23 

-72 

6  38.1 

-  5  30    2 

-0.9788 
+0.9975 
+0.8738 

.6100 

-.1009 

9.5045 

.9766 

27 

o'^  Cancri 

6 

+90 

+33 

11  39.0 

-  0  41  20 

.6090 

-.1115 

9.4424 

.9827 

27 

TT*  Cancri 

64 

+1K) 

+23 

17  23.7 

+  4  49  29 

.6072 

-.1230 

9.4275 

.9839 

27  rr2  Cancri         1 

6 

+90 

+16 

18  30.6 

+  5  53  40 

+0.7739 

0.6067 

-.1251 

9  4264 

9.96:V 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


18y« 


Mtar'ii  NHme.        S 


Jan.  lis  7  Leonis,m«Z 
^  V  Leonis 
a  Leonifl 
34  Leonis 
/  Leonis 

29  V  Leonis 
a9|  B.A.C.  3837 
29(  ff  Leonis 

30  B.A.C.  3996 


30 


Feb. 


k  Virginis 


30  10  Virginis 
1,  ^  Virginis 
1|  80  Virginis 
2  f  1  LibriB 
2i  pi  LibriB 

I 

2  18  Libre^muZ, 
3|  B.A.C.  5070 

3  y  Librae 
4'  48  Librie 

49  Librs 


tW 


5 


Ophiuchi 
ocorpii 
BA.C.  5695 
5  89  Ophiuchi 
5  B.A.C.  5771 

5  B.A.C.  5839 

6  B.A.C.  6060 
6'  B.A.C.  6081 
6'  15  Sagittarii 
6|  16  Sagittarii 

21  Sagittarii 
B.A.C.  6287 
B.A.C.  6292 
29  Sagittarii 
f  Sagittarii 

B.A.C.  6536 
d  Sagittarii 
B.A.C.  6658 
/Sagittarii 
57  Sagittarii 

a  Capricor. 
;r  Capricor. 
p  Cupri.,  mult. 
B.A.C.  7043 
o  Capri.,  9lltfZ^ 

BA.C.  7097 
V  Capricor. 
/i'  Aquarii 
k*  Aquarii 
12]  h^  Aquarii 

12>  k*  Aquarii 
121  ;^  Aquarii 
13  27  Pificium 
13;  29  Piscium 
14j  B.A.C.  81 


i 

Limiting 

•0 

2 

Paiallelii. 

& 

North- 

South- 

S 

em. 

ern. 

6i 

o 

+49 

-ll 

5 

+90 

+13 

H 

+76 

+  1 

6 

-23 

-76 

5 

-17 

-79 

5 

+90 

+25 

6i 

+13 

-60 

4 

+90 

+24 

6 

+  7 

-69 

6 

+39 

-32 

6 

+90 

+18 

6 

+86 

+40 

6 

+77 

-  2 

6 

+79 

+  9 

6 

+38 

-30 

6i 

+14 

-56 

6 

-16 

-90 

4i 

+76 

+19 

H 

-29 

-90 

H 

+74 

+60 

5 

+13 

-51 

5 

-  9 

6 

-44 

-90 

6 

+72 

+16 

6i 

-16 

-90 

64 

-31 

-90 

64 

-17 

-88 

64 

+70 

+21 

5 

+69 

+42 

6 

+70 

+11 

5 

+70 

+17 

6 

-51 

-90 

6 

-36 

-90 

6 

+57 

-  1 

6 

+69 

+27 

6 

-  5 

-61 

5 

-18 

-86 

6 

-52 

-90 

5 

+70 

+10 

H 

+20 

-27 

H 

+71 

+34 

5 

+47 

-13 

5 

+25 

-34 

64 

+  2 

-60 

6 

+71 

+19 

6 

-44 

-90 

54 

+7-^ 

+15 

6 

-  7 

-90 

7 

-  2 

-82 

7 

+12 

-63 

74 

+  4 

-72 

54 

+56 

-16 

H 

+19 

-54 

54 

+  4 

-74 

6.^ 

+75 

+  7 

Wanh- 

Ington 

Mean 

Time  of 

(5. 


h 

2 

11 

15 

16 

8 


m 
35.6 
268 
30.7 
47.4 

5.0 


14  37.8 
18  21.4 
20.9 
11.9 


21 

9 


13  50.4 


18 
2 

7 
19 
20 


2.3 

28.7 
57.2 
38.8 
44.3 


21  43.3 

9    5.0 

14  20.7 

0  41.3 

1  39.3 


15 

20 
2 
5 

8 

13 

6 

7 

14 

14 


38.0 
20.8 
55.9 
32.0 
28.0 

45.0 

6.1 

55.5 

51.0 

51.71 


19  29.2 

21  44.8 

22  16.1 
6  38.6 

10  10.1 

15  15.3 

19  35.9 

0  28.4 

8  59.9 

11  45.1 


0 
4 
5 
5 
5 


38.8 
27.7 
12.7 
16.6 
41.5 


At  Washington  Mean  Time  of  Conjonction. 


H 

h    m    8 
-10  20  44 

-  1  50  33 
+  2  3  54 
+  3  17  :J6 

-  6    0  10 


+ 
+ 
+ 


55 


0 
3 
6 

-  5  49    7 

-  1  20  40 


17 
53    9 

45  58 


42    8 

0  20 


+  2 

+10 

-  8  42  25 

+  1  46  27 

+  2  49  46 


+ 
+ 


3 
9 
4 
5 
6 


46  45 
14  31 


9 
50 


32 

8 


46  11 


-  3  43  25 
+  0  49  47 
11 


+  7 
+  9 
-11 


29 
42  16 
27  44 


-  6  21  26 
+  9  26  27 


+11 

-  6 

-  6 


12 
6 
5 


4 
29 
44 


-  1  37  39 
+  0  33  27 
+  1  3  38 
+  9  9  18 
-11  26  17 

-  6  31  18 

-  2  19  22 
+  2  23  24 
+10  38  4 
-10  42    8 


+ 
+ 
+ 
+ 
+ 


1 
5 
6 
6 
6 


46  28 


28 

11 
15 


1 

30 
16 


39  23 


8  26.6  +  9  19  11 
10  35.8J  +11  24  16 
12  8.4  +10  43  12 
12  13.6  +10  48  14 

12  31 .3j  +11    5  29 

13  13.4'  +11  46  22 
18  196  -  7  16  19 
16  39.3  -  9  34  4rf' 
18  20.5  -  7  56  31  j 

6  31.1'  +  3  .53  24 


+0.2154 
+0.7677 
+0.5798 
-0.9949] 
-0.9253 

+1.0055 
-0.4256 
+1.0009 
-0.5272 
+0.0591 

+0.9458 
+1.2131 
+0.6170 
+0.7927 
+0.1074 

-0.3315 
-0.8279 
+0.9410 
-0.9847 
+1.2534 

-0.2496 
+0.4812 
-1.1140 
+0.8892 
-0.7021 

-0.9243 
-0.6575 
+0.9415 
+1.1698 

+0.8004 

+0.8863 
-1.1122 
-0.9245 
+0.6182 
+1.0130 

-0.3890 
-0.6479 
-1.1340 
+0.7845 
+0.1502 

+1.1015 
+0.4083 
+0.0318 
-0.382J 
+0.9185 

-1.1084 
+0.86661 
-0.7268 
-0.6454 
-0.3923 


0.6041 
.6)021 
.5984' 
.5980' 
.5902! 

.5868 
.5849 
.5836 
.5780 
.5747 

.5741 
.5629 
.5613 
.5573 
.5574 

.5574 
.5574 
.5574 
.5578 
.5578 

.5585 
.5587 
.5590 
.5592 
.5592 

.5594 
.5595 
.5594 
.5590 
.5590 

.5586 
.5583 
.5583 
.5574 
.5569 

.5563 
.5553 
.5541 
.5525 
.5518 

.5483 
.5470 
.5470 
,5469 
.5466 

.5456 
.5451 
.5218 
.5218 
.5217 


-0.5456  .5216 
+0.36741  .5204 
-0.3007i  .510'. 
-0.5715  .5164 
+0  76HS  OMr>ii 


-.1400 
-.1548 
-.1609 
-.1627 

-.1818 

-.1884 
-.1915 
-.1939 
-.2010 
-.2029 

-.2043 
-.2013 
-.1988 
-.1698 
-.1686 

-.1675 
-.1542 
-.1475 
-.1330 
-.1317 

-.1105 
-.1033 
-.0923 

-.0877 
-.0828 

-.073<) 
-.0452 
-.0419 
-.0293 
-.0293 

-.0208 
-.0163 
-.0165 
-.0007 
+.0054 

+.0145 
+.0225 
+.0310 
+.0455 
+.0503 

+.0714 
+.0774 
+.0783 
+.0784 
+.0792 

+.0835 
+.0867 
+.1675 
+.1676 
+.1679 


Loi 

Milk 


% 


Loi 

COB 


I 


9.4119 
9.3543 
9.3388 
9.3836 
9i2897 

9.1458 
9.1834 
9.0699 
9.0135 
8.8833 

8.6620 
n8.8686 
i»8.9161 
»9.2i)45 
n9.2758 

n9.2653 
n9.3142 
n9.3942 
n9.3805 
n9.4441 

n9.4488 
n9.4777 
n9.4557 
n9.5057 
n9.4765 

n9.480<) 
«9.5076 
n9.5408 
n9.5496 
n9.5427 

n9.5465 
719.5084 
n9.5l24 
n9.5437 
]i9.5508 

n9.5233 
n9.5167 
n9.5042 
n9.5355 

719.5208 

719.5240 
7»9.5046 
119.4957 
719.4869 
719.5129 

719.4653 
7i9.5037 
719.1646 
719.1677 
»9.1769 


9.9850 
.9886 
.9894 
.9869 
.9916 

.9957 
.9949 
.9970 
.9977 
.9987 

.9995 
.9988 
.9985 
.9914 
.9921 

.9925 
.9906 
.9862 
.9871 
.9825 

.9821 

.9795 
.9815 
.9765 
.9796 

.9791 
.9763 
.9721 

.9708 
.9718 

.9713 
.9762 
.9757 
.9717 
.9707 

.9743 
.9752 
.9767 

.9728 
.9747 

.9743 
.9766 
.9776 
.9785 
.9756 

.9807 
.9767 
.9953 
.9952 
.9950 


+.1683  719.1646  .9953 
+.1715  7*9.1667  .9953 
+.18201  «8.8735  .9988 
+.1825'  n8816G  .t>991 
+  H.V>'  wH7l"8  9  9<><>4 
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OCCULT  ATIONS,  1869. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

• 

1 

Limiting 
Parallels. 

WaBb- 
ington 

At  Washington  Moan  Time  of  Coqjanction. 

TlAtA 

fitAr'ii  NAmA. 

Mean 

1869. 

O^OA    D    X^W111^» 

1 

6i 

North- 
em. 

Sontb- 
em. 

-3§ 

Time  of 
6. 

H 

Y 

a/ 

y" 

Log 
8in^ 

CMff 

Feb.  14 

14  Ceti 

h     m 
12  26.4 

h    m    6 
+  9  38  39 

-0.0327 

0.6155 

+.1864 

n8.3311 

9.9999 

14 

15  Ceti 

6h 

+49 

-24 

13  48.8 

+10  58  43 

+X».2212 

.5165 

+.1865 

N8.3304!  9.9999  1 

15 

26Ceti,?ntfZr 

6i 

+89 

+  3 

3  35.1 

+  D  21  36 

+0.7047 

.6164 

+.1867 

8.06241  O.iKMO  | 

15 

i29  Ceti 

6i 

461 

-14 

5  48.6 

+  2  31  19 

+0.4089 

.6168 

+.1865 

8.3575 

9.9999 

16 

33  Ceti 

6 

+46 

-26 

7  11.2 

+  3  51  34 

+0.1789 

.5168 

+.1864 

8.4839 

.9998 

15 

35  Ceti 

6h 

+57 

-17 

8  14.4 

+  4  52  54 

+0.3410 

.5169 

+.1863 

8.4914 

.9*l9o 

15 

/  Piscium 

6 

+14 

-60 

11    21 

+  7  35  53 

-0.4015 

.5174 

+.1859 

8.7074 

.9994 

15 

B.A.C.  408 

6i 

-35 

-86 

13  38.3 

+10    7  34 

-1.1612 

.5178 

+.1854 

8.8490 

.9989 

15 

V  Piscium 

H 

+26 

-46 

23  30.9 

-  4  16  49 

-0.1866 

.5199 

+.1829 

8.9245 

.UclOiO 

16 

64  Ceti 

6i 

-  9 

-82 

15    4.7 

+10  49  40 

-0^123 

.6243 

+.1767 

9.1411 

.9968 

16 

f  Ceti 

4i 

-20 

-82 

15  54.8 

+11  38  19 

-0.9652 

.6247 

+.1763 

9.1557 

.9955 

16 

B.A.C.  741 

6i 

-15 

-81 

21  47.8 

-  6  39  12 

-0.9045 

.5270 

+.1731 

9.1999 

.9946 

16 

f  Ceti 
BA.C.  830 

4 

+90 

+10 

23  40.8 

-  4  49  32 

+0.7800 

.5278 

+.1719 

9.1364 

.9959 

17 

6 

+  8 

-65 

6  53.8 

+  2  10  24 

-0.5069 

.5308 

+.1672 

9JM73 

.9931 

17 

I^Ceti 

5 

459 

-13 

8    7.3 

+  3  21  36 

+0.3714 

.6314 

+.1663 

9.2202 

.9939 

17 

B.A.C.  987 

6^ 

-  6 

-71 

21  11.3 

-  7  68  33 

-0.7570 

.6:«'9 

+.1667 

9.3369 

.9895 

18 

/  Tauri 

4 

+90 

+11 

6  38  4 

+1   10  39 

+0.7415 

.5434 

+.1463 

9.3348 

.9896 

18 

Wei.  III.  1005 

8i 

+75 

+  3 

22  18.8 

-  7  39  33 

+0.6642 

.5528 

+.1282 

9.4034 

.9856 

19 

Wei.  IV.  24 

9 

■iOO 

+11 

1  17.6 

-  4  46  45 

+0.6968 

.5547 

+.1243 

9.4099 

.9a52 

19 

Lai.  7753 

7i 

+:?3 

-30 

1  22.9 

-  4  41  35 

-0.0459 

.6549 

+.1241 

9.4296 

.9637 

19 

B.A.C.  1281 

7 

-  9 

-74 

1  25.9 

-  4  38  44 

-0.7834 

.6549 

+.1241 

9.4482 

.9622 

19 

Rurak.  1103 

7 

+56 

-11 

1  30.2 

-  4  34  32 

+0,3071 

.6550 

+.1240 

9.4209 

.9844 

19 

Rumk.  1108 

9 

+90 

+•^9 

1  59.6 

-  4    6    8 

+1.0985 

.6563 

+.1233 

9.4013 

.9857 

19 

Rumk.  1123 

8i 

+90 

+55 

2  52.7 

-  3  14  51 

+1.2442 

.6559 

+.1220 

9.4003 

•kfOOO 

19 

48  Tauri 

6 

+90 

+17 

3  36.7 

-  2  32  17 

+0.7919 

.6564 

+.1211 

9.4149 

.9648 

19 

y  Tauri 
55  Tauri 

4 

+90 

+15 

5  26.6 

-  0  46  15 

+0.7575 

.5676 

+.1185 

9.4216 

.9843 

19 

7 

+26 

-38 

5  28.6 

-  0  44  11 

-0.1865 

.5576 

+.1185 

9.4457 

.9624 

19 

Rumk.  1161 

-47 

-73 

6    9.4 

-  0    4  46 

-1.2246 

.5581 

+.1175 

9.4723 

.SKHJU 

19 

Rumk.  1163 

8 

+13 

-51 

6  12.9 

-  0     1  23 

-O.4035 

.6582 

+.1174 

9.4531 

.9618 

19 

Ji  Tauri 

4 

-34 

-73 

6  49.5 

+  0  34    0 

-1.1146 

J>586 

+.1166 

9.4716 

.9601 

19 

63  Tauri 

6 

+20 

-43 

7    3.8 

+  0  47  45 

-0.2804 

.6587 

+.1163 

9.4525 

.9816 

19 

B.A.C.  1351 

6 

+29 

-33 

7    5.4 

+  0  49  18 

-0.1206 

.6589 

+.1162 

9.4487 

.9621 

19 

(5«  Tauri 

6 

-20 

-73 

7  21.2 

+  1     4  37 

-0.9326 

.6591 

+.1158 

9.4693 

.9803 

19 

Lai.  8249 

7i 

+  5 

-62 

7  28.9 

+  1  12    3 

-0.5539 

.5592 

+.1156 

9.4602 

.9811 

19 

Lai.  8256 

8 

+17 

-47 

7  31.7 

+  1  14  45 

-0.3432 

.5592 

+.1156 

9.4654 

.9815 

19 

70  Tauri 

7 

+90 

+13 

8    4.8 

+  1  46  42 

+0.7155 

.5595 

+.1148 

9.4306 

.9636 

19 

Lai.  8311 

8 

+90 

+48 

8  17.9 

+  1  59  21 

+1.1771 

.5597 

+.1 145 

9.4193 

.9845 

19 

Rumk.  1188 

6^ 

+90 

+48 

8  18.1 

+  1  59  34 

+1.1787 

.5597 

+.1145 

9.4192 

.9845 

19 

Rumk.  1189 

+24 

-39 

8  24.7 

+  2    6  56 

-0.2135 

.5597 

+.1143 

9.4546 

.9816 

19 

71  Tauri 

6 

+9i) 

+39 

8  24.8 

+  2    6    4 

+1.0922 

.6597 

+.1143 

9.4219 

1    .9843 

19 

Rumk.  1192 

+  7 

-59 

8  27.9 

+  290 

-0.5253 

.6698 

+.1142 

9.4623 

.9609 

19 

Rumk.  1198 

6 

+90 

+54 

8  45.2 

+  2  26  44 

+1.2306 

.6599 

+.1138 

9.4192 

.9846 

19 

Rumk.  1200 

+90 

+48 

8  58.7 

+  2  38  44 

+1.1822 

.5601 

+.1135 

9.4211 

.9844 

19 

Rumk.  1203 

+67 

-  1 

9  18.2 

+  2  57  39 

+0.46:'i9 

.5601 

+.1130 

9.4404 

.9828 

19 

75  Tauri 

6 

+62 

-  4 

9  21.0 

+  3    0  20 

+0.4102 

.5601 

+.1129 

9.4420 

.9827 

19 

e^  Tauri 

4i 

+90 

+20 

9  24.7 

+  3    3  54 

+0.8343 

.5602 

+.1129 

9.4314 

.9636 

19 

e^  Tauri 

^ 

+90 

+a7 

9  27.3 

+  3    6  26 

+0.9356 

.6602 

+.1128 

9.429il 

;    .9837 

19 

Rumk.  1210 

+84 

+  9 

9  35.6 

+  3  14  27 

+0.6454 

.6603 

+.1126 

9.4368 

;    .9831 

19 

Rumk.  1212 

6 

-10 

-73 

9  43.3 

+  3  21  49 

-0.8039 

.5604 

+.1124 

9.4721 

I    .9600 

19 

Rumk.  1214 

-36 

-73 

9  47.2 

+  3  26  40 

-1.1319 

.5605 

+.1123 

9.4798 

1    .9793 

19 

Rumk.  1215 

7 

-39 

-73 

9  47.8 

+  3  26  12 

-1.1631 

.5605 

-.1123 

9.4805 

.     .9792 

19 

80  Tauri,  mvl. 

6 

+90 

+58 

10     7.6 

+  3  45  22 

+1.2520 

,    .6606 

+.1119 

9.4227 

.9842 

19 

B.A.C.  1301 

5 

+90 

J.12 

10  18.1 

+  3  55  29 

+0.6831 

.5609 

+.1116 

,    9.4378 

1     .9831 

19 

81  Tauri 

5i 

+90 

+53 

10  21.3 

+  3  58  34 

+1.2184 

!    .5610 

+.1115 

9.4243 

t     .9841 

19 

B.A.C.  1394 

7 

+90 

+15 

10  24iJ  +  4     1  22 

+0.7362 

0.6610 

+.1114 

9.4368 

1  9.9831 

OCCUIiTATIONS,  1869. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        1 

PLANETS  AND  STARS  BY  1 

[•HE  MOON. 

nriuhington  Mean  T 

Limiting 
Piirallelii. 

WoMh- 
tngton 

Atl 

'ime  of  Cc 

injunction. 

Date. 
1869. 

Star'H  Name. 

1 

7 

Mean 
Time  of 

6. 

North- 
ern. 

South- 
ern. 

« 

+45 

H 

Y 

a/ 

/ 

Leg 
Hin^' 

9.4277 

Log 

COI|> 

9.9838 

Feb.  19 

Rumk.  1227 

+9& 

h     in 
10  40.3 

h    m    R 
+  4  16  57 

+1.1207 

0.5611 

+.1110 

19 

85  Tauri 

6 

+90 

+41 

10  53.7 

+  4  29  51 

+1.1061 

.5612 

+.1107 

9.4287 

.9838 

19 

Rumk.  1232 

+57 

-  7 

11    6.7 

+  4  42  23 

+0.3403 

.5613 

+.1103 

9.44&'> 

.9821 

19 

Rumk.  1233 

-23 

-73 

11  13.1 

+  4  48  35 

-0.9829 

.5614 

+.1101 

9.4800 

.9792 

19 

Rumk.  1234 

+00 

+31 

11:19.5 

+  4  54  47 

+0.9872 

.5615 

+.1100 

9.4330 

.9835 

19 

fi.A.C.  1406 

7 

+90 

+12 

11  41i2 

+  5  15  44 

+0.6896 

.5617 

+.1094 

9.4415 

.9827 

19 

Rumk.  1238 

10 

+72 

+  3 

12    3.2 

+  5  36  58 

+0.5306 

.5620 

+.1090 

9.4465 

.9823 

19 

Lai.  a59i^ 

9 

-  6 

-72 

12    7.5 

+  5  41     9 

-0.7355 

.5620 

+.1088 

9.4775 

.9795 

19 

Lai.  8610 

8 

+38 

-24 

12  16.3 

+  5  49  34 

+0.0361 

.5621 

+.1085 

9.4590 

.9812 

19 

Lai.  8613 

8 

+26 

-36 

12  17.7 

+  5  50  55 

-0.1745 

.5621 

+.1085 

9.4641 

.9808 

19 

a  Tauri 

1 

+78 

+  6 

12  42.2 

+  6  14  37 

+0.5907 

.5625 

+.1079 

9.4467 

.9823 

19 

89  Tauri 

7 

+45 

-18 

13  42.9 

+  7  ^3  11 

+0.1460 

.5632 

+.1063 

9.4601 

.9811 

19 

Rumk.  1241 

+90 

+18 

14  S:8.8 

+  7  57  31 

+0.7598 

.5636 

+.1052 

9.4471 

.9823 

19 

Rumk.  1243 

8 

+90 

+19 

14  42.6 

+  8  10  48 

+0.7901 

.5638 

+.1047 

9.4470 

.9823 

19 

Rumk.  1246 

7 

+30 

-31 

15  11.7 

+  8  38  54 

-0.1067 

.5642 

+.1038 

9.4697 

.9802 

19 

Rumk.  1247 

+84 

+10 

15  12.0 

+  8  39  13 

+0.6359 

.5642 

+.1038 

9.4521 

.9818 

19 

Rumk.  1254 

+i)0 

+13 

15  29.0 

+  8  55  36 

+0.6891 

.5645 

+.1032 

9.4514 

.9819 

19 

Lai.  8852 

91 

+39 

-22 

15  49.9 

+  9  r4  49 

+0.0594 

.5648 

+.1025 

9.4674 

.9804 

19 

Rumk.  1276 

-25 

-72 

17  38.5 

+11     0  36 

-1.0039 

.5655 

+.1009 

9.4957 

.9776 

19 

B.A.C.  1478 

n 

-43 

-72 

18  19.4 

+11  40  10 

-1.1866 

.5660 

+.0996 

9.5012 

.9770 

19 

Rumk.  1283 

7 

+90 

+33 

18  22.1 

+11  42  42 

+1.0060 

.5661 

+.0995 

9.4508 

.9820 

19 

t  Tauri 

51 

-45 

-72 

19  30.4 

-11  11  23 

-1.2009 

.5670 

+.0972 

9.504  0 

.9767 

19 

Rumk.  1300 

+41 

-20 

19  47.4 

-10  54  59 

+0.0858 

.5673 

+.0966 

9.476 ) 

.9796 

19 

Rumk.  1301 

6 

-41 

-72 

19  48.3 

-10  54    3 

-1.1708 

.5673 

+.0966 

9.5040 

.9767 

19 

Rumk.  1302 

7 

-31 

-72 

19  48.9 

-10  53  31 

-1.0777 

.5674 

+.0968 

9.5020 

.9769 

19 

B.A.C.  1526 

6 

+00 

+21 

22  11.2 

-  8  36  16 

+0.8022 

J3690 

+.0931 

9.4645 

.9807 

20 

m  Tauri 

51 

+13 

-47 

2  30.3 

-  4  26  21 

-0.4023 

.5720 

+.0853 

9.5006 

.9770 

20 

B.A.C.  1651 

61 

-45 

-71 

8  19.0 

+  1     9  52 

-1.1929 

.5756 

+.0755 

9.5272 

.9739 

20 

115  Tauri 

51 

+90 

+30 

11    0.9 

+  3  45  49 

+0.9053 

.5776 

+.0705 

9.4864 

.9786 

20 

119  Tauri 

51 

460 

-  1 

13    8.4 

+  5  48  42 

+0.3790 

.5789 

+.0666 

9.5013 

.9770 

20 

120  Tauri 

6 

+67 

+  4 

13  41.8 

+  6  20  56 

+0.4670 

.5793 

+.0653 

9.5002 

.9771 

20 

X^  Ononis 

41 

-18 

-70 

22  24.1 

-  9  16  14 

-0.8995 

.5849 

+.0482 

9.5391 

.9723 

20 

X^  Ononis 

6 

+16 

-40 

22  38.2 

-  9    2  35 

-0.3449 

.5852 

+.0479 

9.5282 

.9738 

21 

;f3  Orionis 

5 

+27 

-28 

2    9.4 

-  5  39  18 

-0.1548 

.5871 

+.0410 

9.5275 

.9739 

21 

X*  Orionis 

5 

+  1 

-59 

2  20.2 

-  5  28  55 

-0.6090 

.5871 

+.0407 

9.5369 

.9726 

21 

68  Orionis 

6 

+27 

-27 

5  40.4 

-  2  16  17 

-0.1541 

.5891 

+.0335 

9.5302 

.9735 

21 

71  Orionis 

51 

+72 

+10 

6  51.0 

-  1    8  27 

+0.5171 

.5897 

+.0311 

9.5169 

.9751 

21 

151  Geminor. 

8 

-29 

-69 

12    3.5 

+  3  52    7 

-1.0462 

.5922 

+.0201 

9.5515 

.9706 

21 

153  Geminor. 

6 

-30 

-69 

12    3.9 

+  3  52  33 

-1.0541 

.5922 

+.0201 

9.5517 

.9705 

21 

16  Geminor. 

6 

-  8 

-70 

12    8.4 

+  3  56  53 

-0.7508 

.5924 

+.0200 

9.5457 

.9714 

21 

V  Geminor. 

41 

+10 

-45 

12  33.5 

+  4  20  56 

-0.4579 

.5928 

+.0184 

9.5400 

.9722 

22 

^  Gemin.,mML 

4 

-16 

-70 

2  37.4 

-  6    7  54 

-0.8776 

.5992 

-.0123 

9.5495 

.9709 

22 

56  Geminor. 

51 

-21 

-70 

9  40.9 

+  0  38  47 

-0.9443 

.6017 

-.0283 

9.5481 

.9711 

22 

B.A.C.  2432 

61 

+90 

+26 

10  10.4 

+  17    8 

+0.7905 

.6019 

-.0291 

9.5020 

.9769 

22 

g  Geminor. 

51 

+75 

+11 

19  12.2 

+  9  47  22 

+0.5512 

.6044 

-.0497 

9.5088 

.9761 

22 

85  Geminor. 

61 

-29 

-70 

22  53.9 

-10  39  50 

-1.0462 

.6051 

-.0582 

9.5387 

.9723 

23 

B.A.C.  2683 

6 

+22 

-36 

2  27.8 

-  7  14  30 

-0.2544 

.6056 

-.0666 

9.5172 

.9751 

23 

^1  Cancri 

41 

+00 

+17 

5  23.0 

-  4  26  19 

+0.7060 

.6059 

-.0732 

9.4909 

.9781 

23 

^  Cancri 

71 

400 

+17 

5  23.1 

-  4  26  13 

+0.7086 

.6059 

-.0732 

9.4908 

.9781 

23 

d^  Cancri 

6 

+17 

-42 

9  43.0 

-  0  16  44 

-0.3363 

.6063 

-.0826 

9.5071 

.9763 

23 

d-  Cancri 

6 

+90 

+25 

10  42.5 

+  0  40  19 

+0.8451 

.6063 

-.0848 

9.4775 

.9795 

23 

6  Cancri 

6 

+14 

-47 

12  55.4 

+  2  47  54 

-0.3980 

.6064 

-.0895 

9.5022'    .9769 

23 

d  Cancri 

4 

-23 

-72 

18    0.7 

+  7  40  5G 

-0.9772 

.6063 

-.1004 

9.5045    .9766 

23 

0*  Cnncii 

6 

+90 

+63 

22  56.7 

-11  35    1 

+1.2744 

.6062 

-.1108 

9.4356    .9832 

23 

0*  Cancri 

6 

+90!    +33 

23    4.31  _ii  27  411  +1.0046 

0.60621  -.1109 

9.4424  9.9827 

4L^» 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

4 

a 

Limiting 
Parallels. 

Wash- 
ingtoD 

At  WaahlDgtoxi 

t  Mean  Time  of  Conjanction. 

Date. 
1869. 

Stor'ii  Name. 

s 

Mefin 

6j| 

North- 
em. 

Soath- 
em. 

+^ 

Time  of 
6- 

H 

Y 

a/ 

y' 

Log 
eiai^ 

OMff 

Feb.  24 

TT*  Cancri 

+90 

h     m 
4  51.1 

h    m    H 
-  5  54  45 

4 

+0.8782,  0.6055 

-.1227 

9.4275 

9.9839 

24  7r«  Cancri 

6 

■(.90 

+17 

5  58.3 

-  4  60  19 

+0.7779 

.6055  -.1248 

9.4263 

.9639 

1 

24i  7  Leonis.mt^. 

64 

+49 

-16 

14    4.1 

+  2  56    7 

+0.2154 

.6040 

-.1400 

9.4119 

.9850 

24 

V  Leonis 

5 

+90 

+13 

22  53.8 

+11  24  46 

+0.7624 

,6017  -.1553 

9.3543 

.9886 

25 

a  Leonis 

H 

+76 

+  1 

2  56.2 

-  8  42  21 

+0.5731 

.6006  -.1617 

9.3388 

.9694 

25 

34  Leonis 

6 

-22 

-76 

4  12.3 

-  7  29  13 

-0.9956 

.6003 

-.1634 

9.3836 

.9869 

25  I  Leonis 

5 

-17 

-79 

19  18.8 

+  6  58    3 

-0.9296 

.5954 

-.1837 

9.2897 

.9916 

26'  X  Leonis 

5 

+90 

+23 

1  44.9 

-10  46  47 

+0.9829 

.5931 

-.1908 

9.1457 

.9967 

26;  B.A.C.  3837 

Gh 

+12 

-61 

5  24.0 

-  7  16    1 

-0.4370 

.5914 

-.1944 

9.1834 

.9949 

1 

26  a  Leonis 

4 

+90 

+22 

8  19.6 

-  4  27    3 

+0.9736 

.5906 

-.1966 

9.0698 

.9970 

26 

B.A.C.  3996 

6 

+  6 

-70 

19  53.3 

+  6  40  29 

-0.5432 

.5865 

-5045 

9.0134 

.9»77 

27 

b  Vireinis 

6 

+38 

-33 

0  24.2 

+11     1  17 

+0.0334 

.5847 

-.2067 

8.8832 

.9987 

27|  10  Virginis 

6 

+90 

+16 

4  28.7 

-  9    3  16 

+0.9053 

.5832 

-.2081 

8.6619 

.9995 

28;  65  Virsinis 

6 

+86 

+34 

11  49.6 

-  2  50  44 

+1.1508 

.5744 

-.2058 

n8.8688 

.9988 

28 

66  Virginis 

6 

466 

+49 

12  21.0 

-  2  20  32 

+1.2826 

.5741 

-.2056 

n8.8926 

.9987 

28 

80  Virginis 

6 

+73 

-  5 

17    6.1 

+  2  14  24 

+0.5627 

.5731 

-.2033 

n8.9162 

.9985 

Mar.   2 

^i  Librae 

6 

+79 

+  4 

3  29.9 

+11  25  20 

+0.7216 

.5677 

-.1732 

n9iin45 

.9914 

2 

f»  LibrsB 

6 

+35 

-33 

4  B3.2 

-11  33  36 

+0.0473 

.5675 

-.1718 

»9.2759 

.9921 

2 

18  Librae,  mttZ. 

6i 

+11 

-60 

5  30.2 

-10  38  36 

-0.3845 

.5672 

-.1706 

n9.2654 

.9925 

2 

B.A.C.  5070 

6 

-19 

-90 

16  29.5 

-  0    2  23 

-0.8768 

.5664 

-.1566 

n9.3143 

.9906 

2 

y  Libras 
ff  Librae 

4h 

+76 

+14 

21  35.3 

+  4  52  47 

+0.8638 

.5661 

-.1497 

n9.3942 

.9862 

3 

6 

+75 

+48 

1  21.5 

+  8  31     5 

+1.2442 

.5668 

-.1448 

n9.4201 

.9844 

3 

48  Librae 

^ 

-33 

-90 

7  38.0 

-  9  25  36 

-1.0356 

.56.52 

-.1349 

«9.3805 

.9871 

3 

49  Librae 

54 

+74 

+39 

8  34.4 

-  8  31  10 

+1.1708 

.5652 

-.1334 

n9.4441 

.9625 

3 

0  Ophiuchi 

5 

+  9 

-55 

22  12.2 

+  4  38  14 

-0.3137 

.5644 

-.1122 

«9.4488 

.9821 

4 

B.A.C.  5579 

5 

+50 

-13 

2  48.7 

+  9    5  11 

+0.4080 

.5643 

-.1041 

n9.4778 

.9795 

4 

B.A.C.  5695 

6 

-49 

-90 

9  15.9 

-  8  41    4 

-1.1705 

.5638 

-.0935 

n9.4557 

.9615 

4 

29  Ophiuchi 
B.A.C.  5771 

6 

+71 

+11 

11  49.1 

-  6  13  10 

+0.8121 

.5635 

-.0885 

n9.5057 

i>765 

4 

64 

-19 

-90 

14  41.9 

-  3  26  17 

-0.7633 

.5631 

-.0834 

n<).4766 

i>796 

4 

B.A.C.  5839 

64 

-35 

-90 

19  53.9 

+  1  34  52 

-0.9838 

.5626 

-.0744 

n9.4809 

.9791 

5 

B.A.C.  6060 

64 

-21 

-90 

12    2.7 

-  6  49  37 

-0.7196 

.5606 

-.0442 

n9.5076 

.9763 

5 

B.A.C.  6081 

64 

+70 

+16 

13  50.9 

-  5    5    4 

+0.86^ 

.5606 

-.0418 

»9.5408 

.9721 

5 

B.A.C.  6098 

6 

+70 

+63 

15     1.2 

-  3  57    9 

+1.2r)7c! 

.5603 

-.0400 

n9.5490 

.9709 

5 

15  Sogittarii 

5 

469 

+34 

20  43.0 

+  1  32  57 

+1.0975 

.5597 

-.0290 

»9.5496 

snas 

5 

16  Sagittarii 

6 

469 

+  6 

20  43.8 

+  1  33  42 

+0.7302 

.5597 

-.0290 

n9.5427 

.9718 

6 

21  Sagittarii 

5 

+69 

+12 

1  19.4 

+  5  59  56 

+0.8170 

.5589 

-.0212 

n9.5465 

.9713 

6 

B.A.C.  6287 

6 

-57 

-90 

3  34.3 

+  8  10  17 

-1.1714 

.5584 

-.0163 

n9.5084 

.9762 

6 

B.A.C.  6292 

6 

-41 

-90 

4    5.4 

+  8  40  20 

-0.9840 

.5582 

-.0159 

n9.5124 

.9757 

6 

29  Sagittarii 

6 

+51 

-  4 

12  26.0 

-  7  15  59 

+0.5538 

.5567 

-.0005 

»9.5437 

.9717 

6 

^1  Sagittarii 

6 

469 

+22 

15  57.0 

-  3  52    5 

40.9482 

.5555 

+.0058 

7i9.5o08 

.9707 

6 

B.A.C.  6536 

6 

+  8 

-66 

21     1.7 

+  1    2  28 

-0.4477 

.5546 

+.0148 

n9.5233 

.9744 

7 

d  Sagittarii 

5 

-22 

-90 

1  22.2 

+  5  14  20 

-0.7044 

.5538.  +.0231 

n9.5l66 

.9752 

7 

B.A.C.  6658 

6 

-58 

-90 

6  14.9 

+  9  57  15 

-1.1885 

.5526 

+.0309 

n9.5042 

.9766 

7 

/  Sagittarii 

5 

+70 

+  6 

14  47.2 

-  5  47  13 

+0.7300 

.5504 

+.0459 

n9.5355 

.9728 

7 

57  Sagittarii 

54 

4425 

-32 

17  32.9 

-  3    6  55 

40.0980 

.5495 

+.0508 

n9.5208 

.9747 

8 

a  Capricor. 

54 

+70 

+30 

6  29.4 

+  9  24  28 

+1.0553 

.5470 

+.0718 

n9.5240 

.9743 

8 

IT  Capricor. 

5 

+44 

-15 

10  19.2 

-10  53    6 

+0.3643 

J>442  +.0771 

n9.5046 

.9766 

8 

ft 

p  Capri.,  mu^. 
B.A.C.  7043 

5 

+22 

-37 

11     4.3 

-10    9  27 

-0.0115 

.5441 

+.0784 

119.4956 

.9776 

8 

64 

0 

-64 

11    8.2 

-10    5  40 

-0.4252 

.5441 

+.0785 

«9.4868 

.9785 

8 

0  Capri.,  muZ^ 

6 

+71 

+16 

11  33.3 

-  9  41  26 

+0.8756 

.5441 

+.0796 

n9.5l29 

.9756 

8 

B.A.C.  7097 

6 

-48 

-90 

14  19.1 

-  7    0  52 

-1.1500 

.5432'  +.0832 

119.4653 

.9807 

8 

V  Capricor. 

54 

+72 

+12 

16  28.4 

-  4  55  11 

+0.8266 

.5426  +.0871 

n9.5037 

9767 

8 

B.A.C.  7209 

64 

•      +72 

+38 

21     0.5 

-  0  32  12]  +1.1468 

.5409  +.0933 

n9.501H 

.9769 

8 

19  Capricor. 

6 

+71 

+69 

23  41.3 

+  2    3  34   +1.2921 

.5404'  +.0974;  n9.4996 

.9772 

9 

21  Capricor. 

6 

+72!    +41 

2  40.3 

+  4  56  58  +1.172*2 

0.5395:  +.1016  n9.490fl 

9.9781 

OCCULTATiONS,  1869. 


493 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        I 

PLANETS  AND  STARS  BY  THE  MOON. 

a 

LimitlDflr 
PanUlels. 

WftiJh- 
ington 

At  Washingtoa  Mean  Time  of  Conjunction. 

Date 

RtJur'B  NAznA 

a 

Mciin 

> J  wvmK    ■   A^  VWUi  v« 

1 

4 

North- 
em. 

o 
+72 

Somh- 
em. 

+3l 

Time  of 
(5. 

H 

Y 

a/ 

+.1047 

Loff 
Hin  J' 

L'ff 
COS  a' 

Mar.    9 

0  Capricor. 

h     m 
5  10.5 

h    m    R 
+  7  21  30 

+1.1117 

0.5386 

n9.4841 

9.9788 

9 

29  Capricor. 

6 

-  7 

-81 

10    4.2 

-11  52  54 

-0.6141 

.5363'  +.1127 

n9.4327 

.98a'> 

9 

42  Capricor. 

6 

•1-14 

-52 

23    1.0 

+  0  40    6 

-0.2657 

.5330|  +.1277 

n9.4024 

.9857 

9 

44  Capricor. 

6 

+42 

-23 

23  46.4 

+  1  24    8 

+0.2393 

.5330  +.1287 

n9.4130 

.9849 

10 

45  Capricor. 

6 

+74 

+  3 

0  14.8 

+  1  51  37 

+0.6923 

.5325  +.1290 

n9.4228 

.9842 

10 

Mercury 

-35 

-90 

4  34.5 

+  6    3  34 

-1 .0935 

.5006 

+.1326 

n9.3597 

.9883 

10 

fi  Capricor. 

5 

+29 

-36 

4  55.5 

+  6  23  52 

-0.0028 

.53101  +.1346 

n9.3888 

.9866 

10 

I  Aquarii 

4 

+76 

+59 

11  39.8 

-11     3  55 

+1.3020 

.5293;  +.1420 

»9.3987 

.9859 

10 

e«  Aquarii 

6 

-23 

-90 

13  50.7 

-  8  56  57 

-0.9389 

.5289'  +.1442 

n9.3252 

.9901 

10 

42  Aquarii 

6 

+77 

+19 

17    0.4 

-  5  52  57 

+0.9397 

.5274|  +.1473 

»9.3677 

.9879 

11 

a  Aquarii 

4i 

+12 

-58 

0  11.6  +  1     5  35 

-0.3514 

.5256'  +.1539 

n9.2939 

.9914 

11 

58  Aquarii 

6 

+31 

-37 

0  43.7 

+  1  36  40 

-0.0151 

.5256,  +.1546 

«9.3025 

.9911 

11 

64  Aquarii 

6h 

+13 

-58 

4  41.5 

+  5  27  29 

-^.3597 

.5249 

+.1581 

n9.2691 

.9924 

11 

Venus 

+  2 

-72 

5  58.7 

+  6  42  27 

-0.5437 

.4745 

+.1384 

n9.2550 

.9929 

14 

26  Ceti,  mu/^ 

6i 

+90 

+  8 

9  34.6 

+  8    8  33 

+0.7902 

.5182 

+.1841 

8.0618 

0.0000 

14 

29  Ceti 

6^ 

+63 

-  9 

11  47.7 

+10  17  51 

+0.4965 

.5183 

+.1882 

8.3572 

9.9999 

14 

33  Ceti 

6 

+52 

-21 

13  10.1 

+11  37  51 

+0.2678 

.5186  +.1880 

8.4837 

.9998 

14 

35  Ceti 

H 

+63 

-12 

14  13.1 

-11  20  57 

+0.4311 

.5187  +.1879 

8.4913 

.9998 

14 

/  Piscium 

6 

+19 

-54 

17    0.3 

-  8  :38  29 

-0.3093 

.5194 

+.1876 

8.7073 

.9994 

14 

B.A.C.  408 

6i 

-27 

-86 

19  36.0 

-  6    7  15 

-1.0671 

.5196 

+.1871 

8.8489 

.9989 

15 

V  Piscium 

4i 

+31 

-40 

5  27.4 

+  3  27    1 

-0.0831 

.5216 

+.1844 

8.9245 

.9985 

15 

64  Ceti 

Gh 

-  2 

-82 

21    0.5 

-  5  27    6 

-0.6974 

.5257 

+.1780 

9.1410 

.9958 

15 

>i  Ceti 
B.A.C.  741 

^ 

-12 

-82 

21  50.7 

-  4  38  25 

-0.8500 

.5258 

+.1775 

9.1557 

.9955 

16 

^ 

-  8 

-81 

3  44.1 

+  1    4  32 

-0.7848 

.5273 

+.1741 

9.1999 

.9945 

16 

fi  Ceti 

4 

+90 

+18 

5  37.4 

+  2  54  26 

+0.9067 

.5281 

+.1728 

9.1364 

.9959 

16 

B.A.C.  830 

6 

+15 

-66 

12  51.7 

+  9  55  43 

-0.3795 

.5307 

+.1680 

9.2473 

.9931 

.    16 

«Ceti 
B.A.C.  987 

5 

+69 

-6 

14    5.5 

+11    7  14 

+0.5002 

.5318 

+.1671 

9.2202 

.9939 

17 

(ih 

+  2 

-72 

3  14.0 

-  0    8  21 

-0.6219 

.5368 

+.1562 

9.3369 

.9895 

17 

/Tauri 

4 

+90 

+20 

12  46.3 

+  95  59 

+0.8902 

.5407 

+.1464 

9.3348 

.9896 

18 

Wei.  III.  1085 

8i 

+90 

+12 

4  38.8 

+  0  27  54 

+0.7191 

.5491 

+.1276 

9.4033 

.9856 

18 

Wei.  IV.  24 

9 

+90 

+21 

7  40.4 

+  3  23  34 

+0.8541 

.5505 

+.1236 

9.4099 

.9852 

18 

Lai.  7753 

7i 

+42 

-22 

7  45.9 

+  3  28  52 

+0.1043 

.5505 

+.1236 

9.4296 

.9837 

18 

B.A.C.  1281 

7 

0 

-69 

7  48.9 

+  3  31  45 

-0.6404 

.5505 

+.1235 

9.4482 

.9822 

18 

Rumk.  1103 

7 

+68 

-  1 

7  53.3 

+  3  36    0 

+0.4876 

.5514 

+.1234 

9.4209 

.9844 

18 

Rumk.  1108 

9 

+90 

+48 

8  23.1 

+  4    4  51 

+1.2595 

.5512 

+.1228 

9.4013 

.9858 

18 

Rumk.  1110 

* 

-48 

-73 

8  28.6 

+  4  10  11 

-1.2377 

.5512 

+.1223 

9.4643 

.9808 

18 

48  Tauri 

6 

+00 

+27 

10    1.9 

+  5  40  23 

+0.9508 

.5521 

+.1205 

9.4149 

.9848 

18 

Rumk.  1136 

6 

+44 

-20 

10  30.3 

+  6    7  51 

+0.1332 

.5524 

+.1199 

9.4373 

.9831 

18 

y  Tauri 
fe  Tauri 

4 

+90 

+26 

11  53.6 

+  7  28  22 

+0.9173 

.5531 

+.1179 

9.4216 

.9843 

18 

7 

+34 

-29 

11  55.7 

+  7  30  26 

-0.0367 

.5531 

+.1179 

9.4457 

.9824 

18 

Rumk.  1161 

-31 

-73 

12  37.2 

+  8  10  36 

-1.0857 

.5535 

+.1169 

9.4723 

.9800 

18 

Rumk.  1163 

8 

+22 

-41 

12  40.8 

+  8  14    3 

-0.2559 

.5536 

+.1168 

9.4531 

.9818 

18 

(J»  Tauri 

^ 

-22 

-73 

13  18.1 

+  8  50    7 

-0.9746 

.5539 

+.1160 

9.4716 

.9801 

18 

63  Tauri 

6 

+28 

-34 

13  32.6 

+  946 

-0.1314 

.5540 

+.1156 

9.4525 

.9818 

18 

B.A.C.  1351 

6i 

+38 

-25 

13  34.2 

+  9    5  41 

+0.0301 

.5541 

+.1156 

9.4487 

.9821 

18 

(J«  Tauri 

6 

-11 

-73 

13  50.4 

+  9  21  20 

-0.8106 

.5541 

+.1152 

9.4693 

.9803 

18 

Lai.  8249 

n 

+13 

-51 

13  58.2 

+  9  28  54 

-0.4075 

.5541 

+.1151 

9.4603 

.9811 

18 

Lai.  8256 

8 

+25 

-38 

14    1.1 

+  9  31  39 

-0.1948 

.5541 

+.1150 

9.4553 

.9816 

18 

(P  Tauri 

5 

-53 

-73 

14  28.3 

+  9  57  59 

-1.2595 

.5544 

+.1141 

9.4811 

.9791 

18 

70  Tauri 

7 

+00 

+23 

14  34.8 

+10    4  13 

+0.8754 

.5545 

+.1140 

9.4306 

.9836 

18 

Rumk.  1180 

+32 

-30 

14  55.1 

+10  23  50 

-0.0634 

.5547 

+.1137 

9.4546 

.9816 

18 

71  Tauri 

6 

+90 

+58 

14  55.2 

+10  23  57 

+1.2563 

.5547 

+.1137 

9.4218 

.9843 

18 

Rumk.  1192 

+14 

-49 

14  58.3 

+10  26  55 

-0.3785 

.5547 

+.1137 

9.4623 

.9809 

18|  Rumk.  1203 

+82 

+  8 

15  49.6 

+11  16  33 

+0.62:56 

.5553 

+.1124 

9.4404 

.9828 

18i  75  Tauri 

6 

+76 

+  5 

15  52.41  +11  19  171  +0.5672 

0..5553 

+.112:3 

9.4420 

9.9827 

^ 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        || 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

Limiting 
Parallels. 

Wash- 
ington 

At  Wfiahington  Mean  Time  of  Conjnncdon. 

Date 

fitAr'H  Nfuno 

£ 

Mean 

1869. 

mj  \mh%    m   JL^  WUau» 

1 

4i 

North- 
ern. 

South- 
ern. 

Time  of 
6. 

H 

Y 

a/ 

y 

Log 
Bin  J' 

OMff 

Mar.  18 

e^  Tauri 

o 
+90 

o 
+32 

h     m 
15  56.2 

h    m    8 
+11  22  55 

+0.9961 

0.5554 

+.1123 

9.4314 

9.9636 

18 

ffi  Tauri 

4i 

+90 

+40 

15  58.8 

+11  25  28 

+1.0985 

.5554 

+.1122 

9.4289 

.9838 

18 

Rumk.  1210 

+90 

+19 

16    7.4 

+11  33  43 

+0.8048 

.5555 

+.1120 

9.4367 

.9831 

18 

Rumk.  1212 

6 

-  1 

-69 

16  15.1 

+11  41  12 

-0.6601 

.5555 

+.1118 

9.4721 

.9800 

18 

Rumk.  1214 

-23 

-73 

16  19.1 

+11  45    3 

-0.9915 

.5555 

+.1117 

9.4798 

.9793 

18 

Rumk.  1215 

7 

-26 

-73 

16  19.7 

+11  45  39 

-1.0231 

.5555 

+.1117 

9.4801 

.9792 

18 

B.A.C.  1391 

5 

4^ 

+21 

16  50.6 

-11  44  29 

+0.8433 

.5558 

+.1109 

9.4378 

i>831 

•  18 

B.A.C.  1394 

7 

+90 

+25 

16  56.8 

-11  38  28 

+0.8972 

.5559 

+.1107 

9.4367 

.9831 

18 

Rumk.  1227 

7 

+90 

+65 

17  13.3 

-11  22  35 

+1.2862 

.5560 

+.1103 

9.4277 

.9838 

18 

85  Tauri 

6 

+90 

+61 

17  26.9 

-11    9  24 

+1.2709 

.5561 

+.1099 

9.4287 

iW38 

18 

Rumk.  1232 

+69 

+  1 

17  40.1 

-10  56  37 

+0.4968 

.5562 

+.1097 

9.4486 

.985Si 

18 

Rumk.  1233 

-12 

-73 

17  46.7 

-10  50  17 

-0.8377 

.5563 

+.1095 

9.4800 

.9792 

18 

Rumk.  1234 

+90 

+45 

17  53.2 

-10  43  58 

+1.1513 

.5563 

+.1093 

9.4329 

.9634 

18 

B.A.C.  1406 

7 

+90 

+22 

18  15.3 

-10  22  36 

+0.8502 

.5565 

+.1088 

9.4414 

.9828 

18 

Rumk.  1238 

10 

+90 

+12 

18  37  8 

-10    0  55 

+0.6895 

.5567 

+.1082 

9.4464 

i>823 

18 

Lai.  a'S99 

9 

+  1 

-66 

18  42.2 

-  9  56  39 

-0.6258 

.5568 

+.1080 

9.4775 

.5r795 

18 

Lai.  8610 

8 

+47 

-16 

18  51.1 

-  9  48    3 

+X>.1818 

.5569 

+.1079 

9.4590 

.9812 

18 

Lai.  8613 

8 

+35 

-27 

18  52.5 

-  9  46  39 

-0.0232 

.5569 

+.1079 

9.4641 

.9808 

18 

a  Tauri 

■  1 

+90 

+16 

19  17.5 

-  9  22  30 

+0.7502 

.5571 

+.1074 

9.4466 

.9823 

18 

89  Tauri 

7 

+55 

-  9 

20  19.4 

-  8  22  41 

+0.3009 

.5577 

+.1059 

9.4601 

.9811 

1 

18 

Rumk.  1241 

+90 

+27 

21    6.3 

-  7  37  22 

+0.9222 

.5580 

+.1046 

9.4471 

.9823 

18 

Rumk.  1243 

8 

+90 

+29 

21  20.4 

-  7  23  47 

+0.9528 

.5583 

+.1043 

9.4468 

.9823 

18 

Rumk.  1246 

7 

+39 

-23 

21  50.1 

-  6  55    3 

+0.0458 

.5586 

+.1034 

9.4697 

.9802 

18 

Rumk.  1247 

+90 

+19 

21  50.5 

-  6  54  44 

+0.7969 

.5686 

+.1034 

9.4520 

.9819 

18 

Ramk.  1254 

+90 

+^ 

22    7.8 

-6  38    1 

+0.8505 

.5588 

+.1030 

9.4514 

.9819 

18 

Lai.  8852 

94 

+49 

-14 

22  29.1 

-  6  17  22 

+0.2136 

.5590 

+.1023 

9.4674 

.9805 

18 

Rumk.  1269 

6i 

-48 

-72 

23  51.6 

-  4  57  4a 

-1.2377 

.5598 

+.1002 

95027 

.9768 

18 

B.A.C.  1468 

6 

-40 

-72 

23  56.7 

-  4  r2  48 

-1.1620 

.5598 

+.1001 

9.5013 

.9770 

19 

Rumk.  1276 

-14 

-72 

0  20.1 

-  4  30  13 

-0.8618 

.5600 

+.0995 

9.4957 

.9776 

19 

B.A.C.  1478 

n 

-28 

-72 

1  01.9 

-  3  49  47 

-1.0466 

.5605 

+.0984 

9.5012 

.9770 

19 

Rumk.  1283 

7 

+90 

+49 

1    4.7 

-  3  47    9 

+1.1722 

.5605 

+.0983 

9.4508 

.9820 

19 

t  Tauri 

54 

-30 

-72 

2  14.5 

-  2  39  42 

-1.0612 

.5610 

+.0965 

9.5040 

.9767 

19 

Rumk.  1300 

+51 

-11 

2  31.8 

-  2  22  57 

+0.2409 

.5612 

+.0960 

9.4760 

.9796 

19 

Rumk.  1301 

6 

-27 

-72 

2  32.8 

-  2  22    1 

-1.0313 

.5612 

+.0960 

9.5040 

.9767 

19 

B.A.C.  1302 

7 

-20 

-72 

2  33.4 

-  2  21  25 

-0.9369 

.5612 

+.0960 

9.5O20 

.9769 

19 

B.A.C.  1526 

6 

+90 

+32 

4  58.9 

-  0    0  54 

+X>,9668 

.5630 

+.0921 

9.4645 

.9607 

19 

m  Tauri 

54 

+22 

-y8 

9  24.2 

+  4  15  13 

-0.2533 

.5648 

+.0844 

9.5007 

.9770 

19 

B.A.C.  1651 

64 

-iO 

-70 

15  22.0 

+10    0  26 

-1.0551 

.5682 

+.0742 

9.5272 

.9739 

19 

115  Tauri 

54 

+90 

+42 

18    8.1 

-11  19  17 

+1.0723 

.5699 

+.0713 

9.4863 

.9786 

19 

119  Tauri 

54 

+74 

+  8 

20  19.2 

-  9  12  55 

+0.5378 

.5710 

+.0657 

9.5013 

.9770 

19 

120  Tauri 

6 

+85 

+14 

20  53.5 

-  8  39  4r» 

+0.6272 

.5715 

+.0645 

9.5002 

.9771 

20 

X^  Orionie 

44 

-  8 

-70 

5  51.1 

-  0    1  31 

-0.7612 

.5751 

+.0475 

9.5391 

.9723 

20 

X^  Orioniii 

6 

+25 

-31 

6    5.6 

+  0  12  31 

-0.1982 

.5759 

+.0472 

9.5282 

.9738 

20 

^  Oriotiis 

5 

+36 

-19 

9  43.6 

+  3  42  22 

-0.0063 

.5772 

+.0399 

9.5275 

.9739 

20 

X*  Orionia 

5 

+  9 

-47 

9  54.5 

+  3  53    5 

-0.4673 

.5780 

+.0397 

9.5369 

irae 

20 

68  Orionis 

6 

+*?6 

-18 

13  21.1 

+  7  12    4 

-0.0068 

.5791 

+.0330 

9.5301 

.9735 

20 

71  Orionis 

54 

+90 

+20 

14  33.9 

+  8  22  15 

+0.6755 

.5797 

+.0302 

9.5169 

.9751 

20 

15^  Geminor. 

8 

-19 

-69 

19  56.7 

-10  26  53 

-0.9158 

.5826 

+.0194 

9.5515 

.9706 

20 

15*  Geminor. 

6 

-20 

-69 

19  57.2 

-10  26  26 

-0.9241 

.5826 

+.0194 

9.5517 

.9705 

20 

16  Geminor. 

6 

+  1 

-58 

20    1.9 

-10  21  55 

-0.6158 

.5826 

+.0193 

9.5457 

.9714 

20 

V  Geminor. 

44 

+18 

-35 

20  27.7 

-  9  57    3 

-0.3188 

.5822 

+.0181 

9.5400 

.9722 

21 

C  Gemin.,mtt/. 

4 

-  8 

-69 

11     0.9 

+  4    3  25 

-0.7523 

.5882 

-.0124 

9.5495 

.9708 

21 

56  Geminor. 

54 

-12 

-69 

18  19.5 

+11    5  16 

-0.8245 

.5901 

-.0280 

9.5481 

.9711 

22'  g  Geminor. 

54 

+90 

+18 

4  11.4 

-  3  25  28 

+0.6893 

.5926 

-.0495 

9.5088 

.9761 

22  85  Geminor. 

64 

-201    -70 1    8    1.1 

+  0  15  23 

-0.9383 

0.5936 

-.0579 

9.5387 

9.9724 

OCCULT  ATION8,  1869. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


Date. 


18119. 


Mar.  22 
22 
22 
22 
22 


8tar'«  Namo. 


B.A.C.2683 

C*  Cancri 
^  Cancri 
d^  Cancri 
d^  Cancri 


22  d  Cancri 
22i  B.A.C.  2854 

23  6  Cancri 


23 
23 

23 
24 
24 
24 

24 

25 
25 
25 
26 
26 

26 
27 
27 
27 
27 

28 
2d 
29 
29 
29 

30 
30 
30 
30 

30 

31 
31 
31 
31 
Apr.    1 

1 
1 
1 
2 


2 
2 
2 
2 
2 


o'  Cancri 
ir^  Cancri 

tt'  Cancri 
7  LeoniSfffttt/. 
V  Leonis 
a  Leonis 
34  Leonis 

I  Leonis 
^  Leonis 
a  Leonis 
B.A.C.  3996 
b  Virginis 

10  Virginis 

&  Virgin.,  niu/. 
.A.C.  4277 

65  Virginis 

66  Virginis 

80  Virginis 
94  Virginis 
fi  LibriB 
f»  LibrsB 
18  LibrfB,miiZ. 

B.A.C.  5070 
y  Librae 
tf  LibrsB 

48  Librae 

49  Librae 

A  Ophiuchi 
24  Soorpii 
29  Ophiuchi 
B.A.C.  5771 
B.A.C.  5839 

B.A.C.  6060 
B.A.C.  6081 
B.A.C.  6098 
fi^  Sagittarii 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 
B.A.C.  6292 
B.A.C.  6347 
29  Sagittarii 


2  f  Sagittarii 

2  f2  Sagittarii 

3  B.A.C.  6536 
31  B.A.C.  6539 

IT  Sagittarii 


s 

I 


6 

5i 
7i 
6 
6 

6 

6i 
4 

6 
6i 

6 

6i 
5 

I' 

5 
5 

4 
6 
6 

6 

24 
6 
6 
6 

6 
6 
6 
6 

6 

4h 
6 
4i 
5i 

5 

5 

6 

6i 

64 

64 

64 

6 

4 

5 

6 
5 
6 

64 
6 

6 
4 
6 
6 
3 


Limiting 
Parallels. 


North- 
em. 


Soath- 
em. 


+28 
+90 
+90 
+23 
+90 

+20 
-43 
-16 
+90 
+90 

4{H) 
+54 
+90 
+83 
-19 

-15 

+90 
+90 
+  6 
+37 

+00 
+00 
+90 
+86 
+86 

+65 
4«2 
+69 
+27 
+  4 

-29 
+75 
+75 
-47 
+74 

-  1 

+38 
463 
-31 
-51 

-33 
+63 
+69 
469 
469 

+51 
+57 
-57 
469 
+36 

469 

+69 
-19 
469 
+691 


-2& 
+25 
+26 
-35 
+34 

-40 
-71 
-72 
+43 
+31 

+23 
-12 
+17 
+  5 
-76 

-79 
4^ 
+23 
-71 
-34 

+14 
+57 

+48 
+26 
+38 

-11 

459 

-  4 
-41 

-70 

-90 
+  2 
+28 
-90 
+22 

-69 
-24 

-  2 

-90 
-90 

-90 
+  2 

+29 

+00 

+16 

-6 

-  I 
-90 
+35 
-16 

+  7 
+51 
-86 
+45 
+54 


WaHh- 

ington 

Mean 

Time  of 

c5. 


h  m 

11  42.7 
14  44.2 
14  44.3 

19  13.4 

20  14.9 

22  32.4 

22  33.5 

3  48.1 

9  1.7 

14  59.6 

16  8.8 
0  28.9 
9  32.7 

13  41.0 

14  58.8 

6  22.8 

12  54.4 
19  33.5 

7  11.4 
11  42.9 


15 

5 

6 

22 

23 


46.9 
16.1 
3.5 
50.9 
21.7 


4  1.8 

17  5.7 

13  34.2 

14  35.6 

15  30.9 


2 

7 


9.7 
5.7 

10  44.5 

16  48.5 

17  43.1 

6  53.9 

11  21.5 

20  4.6 
22  52.0 

3  54.4 

19  35.6 

21  20.9 

22  29.4 

3  23.6 

4  2.5 

4  3.3 

8  32.3 

11  14.5 

14  33.8 

19  24.3 

22  51.1 

23  0.7 
3  50.2 

3  55.5 

4  28.0 


At  Waahington  Mean  Time  of  Conjunction. 


H 


h 
+  3 
+  6  42  52 
+  6  42  57 
+11  1 
-11  59 


m  H 
48  25 


37 
14 


3 
2 


+ 
+ 


9  47 
9  46 
4  43  35 
0  17  51 

6  1  47 

7  8  21 

8  50  54 

8 


+ 
+ 


+ 
+ 


0 
3 
5 


6 

50  38 
5  31 


4  5 

2  11 
8  35 
4  13 


42 

0 
4 
4 


+  0  8  15 

+  4  3  15 

-  6  57  27 

-  6  11  46 

+  9  58  48 
+10  28  30 

-  9  1  42 
+  3  33  46 

-  0  42  17 
+  0  16  53 
+  1  10  9 

+11  25  50 

-  7  48  51 

-  4  17  59 
+  1  32  56 
+  2  25  31 

-  8  52  10 

-  4  34  14 
+  3  50  6 
+  6  31  34 
+11  23  10 

+  2  30  56 
+  4  12  37 
+  5  18  40 
+10  2  31 
+10  40  7 

+10  40  50 

-  8  59  34 

-  6  23  0 

-  3  10  34 
+  1  29  52 

+  4  49  37 
+  4  58  54 
+  9  38  31 
+  9  43  16 
+10  15  0 


-0.1361 

+0.8371 
+0.8399 
-0.2263 
+0.9734 

-0.2918 
-1.1904 
-0.8857 
+1.1200 
+0.9840 

+0.8806 
+0.2994 
+0.8399 
+0.6421 
-0.9448 

-0.8997 
+1.0137 
+0.9915 
-0.5507 
+0.0183 

+0.8841 
+1.3292 
+1.2815 
+1.0627 
+1.1923 

+0.4692 
+1.3277 
+0.5722 
-0.0946 
-0.5219 

-1.0200 
+0.6900 
+1.0607 
-1.1918 
+0.9812 

-0.4921 
+0.2171 
+0.6088 
-0.9454 
-1.1655 

-0.9114 

+0.6564 
+1.0409 
+1.2477 
+0.8822 

+0.5192 
+0.6047 
-1.1750 
+1.1046| 
+0.3453 

+0.7364 
+1.2235 
-0.6451 
+1.1885 
+1.2391 


0.5939 
.5943 
.5943 

.5948 
.5948 

.5950 
.5950 
.5953 
.5953 
.5953 

.5953 
.5946 
.5936 
.5932 
.5928 

.5899 
.5887 
.5876 
.5851 
.5845 

.5839 
.5816 
.5816 
.5795 
.5795 

.5791 
.5780 
.6769 
.5770 
.5769 

.5763 
.6761 
.5759 
.5757 
.5757 

.5744 
.5738 
.5731 
.5723 
.5714 

.5684 
J5678 
.5676 
.5662 
.5659 

.5659 
.5649 
a>640 
.5632 
.5624 

5606 
.5602 
.5590 
.5581 
0.5581 


Loi 
Bin 


% 


-.0660 
-.0725 
-.0725 
-.0817 
-.0818 

-.0890 
-.0890 
-.0997 
-.1102 
-.1218 

-.1239 
-.1395 
-.1548 
-.1613 
-.1631 

-.1841 
-.1912 
-.1975 
-.2060 
-J2084 

-.2101 
-.2128 
-.2128 

-.2094 
-.2094 

-.2071 
-.1984 
-.1774 
-.1761 
-1750 

-.1609 
-.1537 

-.1480 
-.1385 
-.1370 

-.1146 

-.1064 
-.0910 
-.0854 
-.0759 

-.0457 
-.0427 
-.0400 
-.0306 
-.0296 

-.0296 
-.0208 
-.0159 
-.0093 
-.0001 

+.0062 
+.0064 
+.0154 
+.0155 
+.0167 


9.5172 

9.4909 
9.4908 
9.5071 
9.4775 

9.5022 
9.5219 
9.5045 
9.4425 
9.4275 

9.4264 
9.4118 
9.3543 
9.3389 
9.3836 

95897 
9.1458 
9.0698 
9.0134 

8.8832 

8.6618 
n8.1068 
n8.1737 

n8.8688 
n8.8926 

i»d.9162 
n9.1577 
n9.2945 
n9J«'59 
n9.2654 

n9.3f43 
n9.3942 
n9.4201 
n9.3806 
n9.4441 

A9.4488 
ft9.4778 
119.5057 
n9.4766 
n9.4809 

i»9.5076 
n9.5408 
n9.5490 
n9.5561 
?i9.5496 

n9.5427 
n9.5465 
n9.5124 
n9.5574 
it9.6437 

n9.5508 
n9.5597 
n9.5233 
»9.5580 
n9.5588 


Log 
eoso' 


9.9751 

.9781 
.9781 
.9763 
.9795 

.9769 
.9745 
.9766 
.9827 
.9839 

.9839 
.9850 

.9886 
.9894 
.9869 

.9916 
.9967 
.9970 
.9977 
.9987 

.9995 
0.0000 
0.0<K)0 
9.9988 

.9987 

.9985 
.9955 
.9914 
.9921 
.9925 

.9906 
.9862 
.9844 
.9871 
.9825 

.9821 
.9795 
.9765 
.9796 
.9791 

.9762 
.9721 
.9709 
.9699 
.9708 

.9718 
.9713 
.9757 
.9697 
.9717 

.9707 
.9693 
.9744 
.9696 
9.9695 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        j 

PLANETS  AND  STARS  BY  THE  MOON. 

• 

Limiting 
Parallels. 

Waih- 
ington 

At  Washington  Mean  Time  of  Coi^janctinn. 

Date. 
1869. 

Star*!  Name. 

♦» 

IMpfLn 

5 

North- 
em. 

South- 
ern. 

Time  of 
6. 

H 

Y 

a/ 

y" 

Log 
sin^ 

OMd' 

Apr.    3 

d  Sagittarii 

^ 

-90 

h     m 
8    6.2 

h    m    b 
-10  14    7 

-0.8989 

0  5571 

+.0231 

n9.5166 

9.9752 

^      3 

/  Sagittarii 

5 

+53 

-  6 

21  19.6 

+  2  32  36 

+0.5284 

.5524 

+.0464 

W9.5355 

.9728 

4 

57  Sagittarii 

H 

+15 

-42 

0    3.2 

+  5  10  52 

-0.0976 

.5511 

+.0512 

n9.5208 

.9747 

4 

a  Capricor. 

H 

+71 

+14 

12  51.9 

-  6  25  40 

+0.8608 

.5461 

+.0724 

JI9.5240 

.9743 

4 

TT  Capricor. 

5 

+33 

-26 

16  39.9 

-  2  44  57 

+0.1770 

.5451 

+.0748 

n9.5046 

.9766 

4 

p  Capri.,  mu2^ 
B.A.C.  7043 

5 

+12 

-48 

17  24.7 

-  2    1  37 

-0.1963 

.5448 

+.0797 

n9.4956 

.9776 

4 

6i 

-10 

-81 

17  28.6 

-  1  57  52 

-0.6078 

.5448 

+.0797 

n9.4868 

.9785 

4 

0  Capri., mu/^ 

6 

+69 

+  3 

17  53.4 

-  1  33  50 

+0.6861 

.5442 

+.0802 

n9.5129 

.9756 

4 

V  Capricor. 

5i 

+66 

0 

22  47.2 

+  3  10  33 

+0.6413 

.5429 

+.0678 

n9.5036 

.9767 

5 

B.A.C.  7202 

6 

+71 

+33 

2  50.1 

+  7    5  44 

+1.1000 

.5413 

+.0937 

n9.5055 

.9765 

5 

B.A.C.  7209 

6h 

+72 

+22 

3  17.3 

+  7  32    6 

+0.9645 

.5408 

+.0941 

n9.5018 

.9769 

5 

19  Capricor. 

6 

+72 

+34 

5  57.3 

+10    7    5 

+1.1112 

.5394 

+.0982 

n9.4996 

.9772 

5 

21  Capricor. 

6 

+72 

+24 

8  55.7 

-11     0  11 

+0.9945 

.5383 

+.1023 

1(9.4909 

-9781 

5 

6  Capricor. 

4 

+72 

+19 

11  25.4 

-  8  35    7 

+0.9369 

.5376 

+.1061 

»9.4841 

mm 

5 

29  Capricor. 

6 

-17 

-90 

16  18.3 

-  3  51  21 

-0.7776 

.5357 

+.1123 

n9.4327 

.9835 

6 

42  Capricor. 

6 

+  6 

-63 

5  14.2 

+  8  40  48 

-0.4166 

.5313 

+.1285 

n9.4024 

.9857 

6 

44  Capricor. 

6 

+33 

-31 

5  59.6 

+  9  24  48 

+0.0878 

.5308 

+.1295 

W9.4129 

i«49 

6 

45  Capricor. 

6 

+62 

-  6 

6  27.9 

+  9  52  15 

+0.5403 

.5308 

+.1302 

n9.4228 

.9842 

6 

fi  Capricor. 

5 

+21 

-45 

11    9.8 

-  9  34  22 

-0.1474 

.5293 

+.1354 

n9.3887 

.9666 

6 

I  Aquarii 

4 

+76 

+37 

17  53.4 

-  3    2  54 

+1.1636 

.5271 

+.1428 

119.3987 

.9859 

6 

e<  Aquarii 

6 

-33 

-90 

20    4.4 

-  0  55  47 

-1.0700 

.5264 

+.1450 

n9.3252 

.9901 

6 

42  Aquarii 

6 

+77 

+10 

23  14.3 

+  2    8  28 

+0.8093 

.5255 

+.1481 

n9.3676 

iW79 

7 

ff  Aquarii 

H 

+  6 

-66 

6  26.2 

+  9    7  38 

-0.4690 

.5240 

+.1551 

w9iJ939 

.9914 

7 

58  Aquarii 

6 

+25 

-54 

6  58.3 

+  9  38  47 

-0.1327 

.5236 

+.1555 

n9.3024 

.9911 

7 

64  Aquarii 

eh 

+  7 

-66 

10  56.5 

-  9  29  59 

-0.4710 

.5225 

+.1591 

n9.2691 

.9924 

7 

70  Aquarii 

6 

+79 

+15 

15  46.0 

-  5  49    0 

+0.9040 

.5218 

+.1631 

n9.2901 

.9916 

8 

h^  Aquarii 

6 

-10 

-90 

0  33.3 

+  2  43    1 

-0.7950 

.5200 

+.1697 

n9.1646 

.9963 

8 

A^  Aquarii 

7 

-  6 

-90 

0  38.5 

+  2  48    4 

-0.7137 

.5200 

+.1698 

n9.1677 

iJ952 

8 

A'  Aquarii 

7 

+  9 

-65 

0  56.2 

+  3    5  20 

-0.4602 

.5199 

+.1699 

n9.1769 

i)950 

8 

h*  Aquarii 

74 

0 

-79 

1  38.4 

+  3  46  18 

-0.6113 

.5199 

+.1705 

n9.1646 

.9953 

6 

X  Aquarii 

5i 

+53 

-19 

6  45.0 

+  8  44     1 

+0.3143 

.5193 

+.1739 

n9.1666 

n8.8735 

.9953 

9 

27  Pisciurn 

5i 

+30 

-53 

5    3.5 

+  6  24  16 

-0.2824 

.5170 

+.1851 

.9988 

9 

29  Pisciurn 

54 

+  6 

-73 

6  44.3 

+  8    2  14 

-0.5546 

.5170 

+.ia58 

ti8.8166 

.9991 

9 

B.A.C.  81 

64 

+«7 

+  9 

18  51.9 

-  4  10  52 

+0.8198 

.5172 

+.1892 

R8.7108 

.9994 

10 

14  Ceti 

64 

+38 

-34 

0  45.3 

+  1  32  27 

+0.0377 

.5175 

+.1901 

n8.3312 

.9999 

10 

15  Ceti 

64 

+54 

-20 

2    7.1 

+  2  52    1 

+0.2951 

.5176 

+.1903 

n8.3305 

.9999 

12 

|«Ceti 
B.A.C.  830 

4 

+90 

+25 

11  33.1 

+10  37  35 

+1.0202 

.5310 

+.1757 

9.1364 

.9959 

12 

6 

+23 

-48 

18  44.0 

-  6  24  38 

-0.2499 

.5335 

+.1707 

9.2473 

.9931 

12 

uCeti 
B.A.C.  987 

5 

+81 

+  2 

19  57.1 

-  5  13  43 

+X>.6331 

.5348 

+.1698 

9.2202 

.9939 

13 

64 

+10 

-69 

8  59.5 

+  7  24  30 

-0.4678 

.5401 

+.1586 

9.3369 

.9895 

13 

/  Tauri 

4 

+90 

+32 

18  27.6 

-  7  25  16 

+1.0573 

.5441 

+.1487 

9.3347 

.9896 

14 

Wei.  III.  1085 

84 

+90 

+24 

10  14.7 

+  7  51  13 

+0.9088 

.5514 

+.1297 

9.4033 

.9856 

14 

Lai.  7702 

94 

-31 

-73 

12  36.1 

+10    7  57 

-1.0950 

.5526 

+.1265 

9.4612 

.9810 

14 

Wei.  IV.  24 

9 

+90 

+34 

13  15.6 

+10  46    6 

+1.0483 

.5529 

+.1256 

9.409t) 

.9852 

14 

Lai.  7753 

74 

+55 

-11 

13  21.0 

+10  51  20 

+0.2980 

.5530 

+.1256 

9.4296 

.9837 

14 

B.A.C.  1281 

7 

+11 

-54 

13  23.9 

+10  r>4  13 

-0.4472 

.5530 

+.1254 

9.4482 

.9822 

14 

Rumk.  1103 

7 

+86 

+  8 

13  28.3 

+10  58  27 

+0.6548 

.5530 

+.1253 

9.4209 

.9844 

14 

Rumk.  1110 

-27 

-73 

14    3.6 

+11  32  31 

-1.0440 

.5533 

+.1245 

9.4643 

.9607 

14 

48  Tauri 

6 

+90 

+44 

15  36.5 

-10  57  39 

+1.1484 

.5541 

+.1224 

9.4149 

,9848 

14 

Rumk.  1136 

6 

+57 

-  9 

16    4.8 

-10  30  16 

+0.3303 

.5543 

+.1217 

9.4373 

;     .9831 

14 

y  Tauri 
55  Tauri 

4 

+90 

+41 

17  27.8 

-  9  10    2 

+1.1163 

.5550 

+.1197 

9.4216 

;     i)843 

14 

7 

+46 

-18 

17  29.9 

-  9    7  57 

+0.1618 

.5550 

+.1197 

9.4456 

;:  .9^4 

14 

Rumk.  1161 

-15 

-73 

18  11.3 

-  8  27  57 

-0.8876 

.5553 

+.1187 

9.472a 

1     .9800 

14 

Rumk.  1163 

8 

+3a 

-30 

18  14.9 

-  8  24  31 

-0.0568 

.5554'  +.1186 

9.4531 

.9818 

15 

rf*  Tauri 

4 

-  8 

-73 

18  52.1 

-  7  48  33 

-0.7752 

0.55571  +.1177 

9.4716 

;.  9.9801 

OCCUL.TATION8,  1869. 
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r ^= 1 

ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULT ATIONS  OF 

] 

'LANETS  I 

LimitiDff 
Paraltoln. 

kND  STARS  BY  THE  MOON. 

« 

« 

WoHh- 
inuton 

At  WoHhlngton  Mean  Time  of  CooJuDction. 

Date. 

Star'M  Name. 

1 

6 

Menu 
Time  of 

(5. 

North- 
ern. 

o 
■»40 

SuuUi- 
em. 

-28 

H 

h    m    H 
-  7  34  35 

Y 

s/ 

y' 

Kin  J' 

Loff 
coiid' 

Apr.  14 

63  Tauri 

ii     m 
19    6.5 

+0.06S9 

0.5558 

+.1174 

9.4525 

9.9818 

14 

B.A.C.  1351 

6^ 

450 

-14 

19    8.2 

-  7  33    0 

+0.2306 

.5558 

+.1173 

9.4487 

.9821 

14 

&^  Tauri 

6 

+  2 

-66 

19  24.3 

-  7  17  26 

-0.6110 

.5559 

+.1170 

9.4693 

.9803 

14 

Lai.  8349 

74 

+25 

-38 

19  32.1 

-  7    9  52 

-0.2072 

.5560 

+.1168 

9.4602 

.9811 

14 

Lai.  8256 

8 

+36 

-26 

19  34.9 

-  7    7    9 

+0.0059 

.5560 

+.1167 

9.4553 

.9816 

14 

rP  Tauri 

5 

-29 

-73 

20    2.1 

-  6  40  50 

-1.0597 

.5562 

+.1160 

9.4811 

.9791 

14 

70  Tauri 

7 

+90 

+38 

20    8.5 

-  6  34  38 

+1.0785 

.5563 

+.1159 

9.4306 

.9836 

14 

Rumk.  1189 

+44 

-19 

20  28.7 

-  6  15    7 

+0.1386 

.5565 

+.1154 

9.4547 

.9816 

14 

Ruink.  1192 

+26 

-36 

20  32.0 

-  6  12    1 

-0.1770 

.5565 

+.1153 

9.4622 

.9809 

14 

Rumk.  1203 

+1H) 

+20 

21  23.2 

-  5  22  30 

+0.8273 

.5569 

+.1140 

9.4404 

.9828 

14 

75  Tauri 

6 

+90 

+17 

21  26.0 

-  5  19  47 

+0.7711 

.5569 

+.1139 

9.4420 

.9827 

14 

e^  Tauri 

4i 

+90 

+50 

21  29.7 

-  5  16    9 

+1.2006 

.5569 

+.1138 

9.4314 

.9836 

14 

Rumk.  1210 

+90 

+33 

21  40.9 

-  5    5  25 

+1.0095 

.5571 

+.1136 

9.4368 

.9831 

14 

Rumk.  1212 

6 

+11 

-54 

21  48.6 

-  4  57  56 

-0.4577 

.5571 

+.1133 

9.4721 

.9800 

14 

Rumk.  1214 

-  9 

-73 

21  52.6 

-  4  54    3 

-0.7894 

.5571 

+.1133 

9.4798 

.9793 

14 

Rumk.  1315 

7 

-11 

-73 

21  53.2 

-  4  53  28 

-0.8212 
+1.0491 

.5571 

+.1133 

9.4805 

.9792 

14 

B.A.C.  1391 

5 

+90 

+36 

22  24.0 

-  4  23  41 

.5574 

+.1125 

9.4378 

.9831 

14 

B.A.C.  1304 

7 

+90 

+40 

22  30.4 

-  4  17  30 

+1.1031 

.5574 

+.1123 

9.4367 

.9831 

14 

Rumk.  1232 

+90 

+13 

23  13.5 

-  3  35  55 

+0.7026 

.5577 

+.1112 

9.4486 

.9822 

14 

Rumk.  1233 

0 

-68 

23  20.0 

-  3  29  36 

-0.6342 

.5578 

+.1110 

9.4800 

.9792 

14 

B.A.C.  1406 

7 

+90 

+37 

23  48.6 

-  3    1  57 

+1.0573 

.5580 

+.1103 

9.4414 

.9827 

15 

Rumk.  1238 

10 

+90 

+25 

0  11.0 

-  2  40  19 

+0.8966 

.5581 

+.1097 

9.4464 

.9823 

15 

Lai.  a599 

9 

+13 

-51 

0  15.4 

-  2  36    3 

-0.4208 

.5582 

+.10%' 

9.4775 

.9795 

15 

Lai.  8610 

8 

+61 

-  4 

0  24.3 

-  2  27  28 

+0.3964 

.5582 

+.1094 

9.4590 

.9812 

15 

Lai.  8613 

8 

+47 

-16 

0  25.7 

-  2  26    6 

+0.1830 

.5582 

+.1093 

9.4641 

.9808 

15 

a  Tauri 

1 

+90 

+29 

0  50.7 

-  2    1  56 

+0.9587 

.5584 

+.1087 

9.4467 

.9823 

15 

Lai.  8678 

8 

-38 

-72 

1  23.8 

-  1  29  59 

-1.1500 

.5587 

+.1078 

9.4963 

.9775 

15 

89  Tauri 

7 

+71 

+  2 

1  52.5 

-  1    2  13 

+0.5092 

.5589 

+.1071 

9.4601 

.9811 

15 

Rumk.  1241 

+90 

+44 

2  39.4 

-  0  16  59 

+1.1327 

.5592 

+.1059 

9.4471 

.9823 

15 

Rumk.  1243 

8 

+90 

+47 

2  53.4 

-  0    3  24 

+1.1636 

.5595 

+.1056 

9.4470 

.9823 

15 

Rumk.  1246 

7 

+52 

-11 

3  23.1 

+  0  25  16 

+0.2551 

.5597 

+.1048 

9.4697 

.9802 

15 

Rumk.  1247 

+90 

+34 

3  23.4 

+  0  25  36 

+1.0081 

.5597 

+.1048 

9.4520 

.9819 

15 

Rumk.  1351 

-51 

-72 

3  32.4 

+  0  34  14 

-1.2448 

.5598 

+.1046 

9.5032 

.9768 

15 

Rumk.  1254 

+90 

+38 

3  40.7 

+  0  42  19 

+1.0624 

.5599 

+.1043 

9.4514 

.9819 

15 

Rumk.  1258 

6 

-32 

-72 

3  56.5 

+  0  57  31 

-1.0887 

.5600 

+.1039 

9.u008 

.9770 

15 

Lai.  8852 

9i 

+64 

-  2 

4    2.1 

+  1    2  56 

+0.4240 

.5600 

+.1038 

9.4674 

.9805 

15 

Rumk.  1269 

64 

+31 

-30 

5  24.5 

+  2  22  32 

-1.0297 

.5607 

+.1016 

9.5027 

.9768 

15 

B.A.C.  1468 

6 

-21 

-72 

5  29.6 

+  2  27  26 

-0.9535 

.5608 

+.1015 

9.50n 

.9770 

15 

Rumk.  1276 

-  1 

-67 

5  53.0 

+  2  50    2 

-0.6521 

.5610 

+.1008 

9.4957 

.9776 

15 

B.A.C.  1478 

74 

-13 

-72 

6  34.8 

+  3  30  26 

-0.8371 

.5613 

+.0997 

9.5012 

.9777 

15 

t  Tauri 

54 

-13 

-72 

7  47.4 

+  4  40  32 

-0.8506 

.5619 

+.0978 

9.5040 

.9767 

15 

Rumk.  1300 

+66 

+  0 

8    4.7 

+  4  57  17  +0.4555 

.5620 

+.0974 

9.4760 

.9796 

15 

Rumk.  1301 

6 

-11 

-72 

8    6.7 

+  4  58  13   -0.8204 

.5620 

+.0974 

9.5040 

.9767 

15 

Rumk.  1302 

7 

-  5 

-72 

8    6.3 

+  4  58  50 

-0.72581    .5620 

+.0974 

9.5020 

.9769 

15 

B.A.C.  1526 

6 

+90 

+51 

10  31.9 

+  7  19  24 

+1.1855 

.5628 

+.0931 

9.4645 

.9807 

15 

m  Tauri 

54 

+34 

-25 

14  57.6 

+11  35  58 

-0.0341 

.5654 

+.0866 

9.5007 

.9771 

15 

B.A.C.  1561 

64 

-13 

-70 

20  56.4 

-  6  37  45 

-0.8349 

.5601 

+.0754 

9.5272 

.9739 

16 

119  Tauri 

54 

+90 

+21 

1  55.0 

-  1  49  39 

+0.7691 

.5702 

+.0663 

9.5013 

.9770 

16 

120  Tauri 

6 

+90 

+27 

2  29.6 

-  1  16  18 

+0.8594 

.5699 

+.0650 

9.5002 

.9771 

16 

B.A.C.  1733 

64 

-43 

-70 

2  29.7 

-  1  16  13 

-1.1817 

.5699 

+.0650 

9.5418 

.9719 

16 

X^  Orionis 

44 

+  6 

-53 

11  30.9 

+  7  25  44 

-0.5320 

.5736 

+.0480 

9.5392 

.9723 

16 

x^  Orionis 

6 

+38 

-18 

11  45.6 

+  7  39  55 

+0.0348 

.5736 

+.0476 

9.5282 

.9738 

16 

;^  Orionis 

5 

+50 

-  6 

15  25.5 

+11  11  49 

+0.2299 

.5755^ 

+.0403 

9.5275 

.9738 

16 

V*  Orionis 

5 

+23 

-32 

15  36.7 

+11  22  37 

-0.2345 

.5752 

+.0400 

9.53611 

.9736 

16 

68  Orionis 

6 

+50 

-  6 

19    5.41  -  9  16    91  +0.2311!  0.57651  +.0333 

►     9.530S2 

9.97:^ 

498 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         I 

PLANETS  AND  STARS  BY  THE  MOON. 

4 

Limiting 
Parnllelit. 

Wash- 
ington 

At  Waiihiogton  Mean  Thne  of  Conjunction. 

Date 

StAr'fl  NamA 

Mt'nn 

1869. 

P^7«<»a    0    Al  CTl  ■  1  v« 

1 

5i 

North- 
em. 

South- 
ern. 

jm^  fill 

Tlm«  of 
6. 

H 

Y 

a/ 

y' 

Log 

COS0' 

9.9752  1 

Apr.  16 

71  Orionis 

+9?) 

435 

h    Di 
20  19.1 

h    m    s 
-  8    5    9 

+0.9191 

0.5768 

+.0310 

95169 

17 

15^  Geminor. 

8 

-3-65 

1  46.0 

-  2  50  11 

-0.6832 

5780 

+.0196 

95515 

J9706\ 

17 

15^  Geminor. 

6 

-  4 

-65 

1  46.5 

-  2  49  44 

-0.6915 

5780 

+.0196 

95517 

.9705 

17 

16  Geminor. 

6 

+15 

-40 

1  51.2 

-  2  45  11 

-0.3807 

5780 

+.0195 

95457 

.9714 

17 

V  Geminor. 

4i 

432 

-21 

2  17.4 

-  2  19  56 

-0.0808 

.5786 

+.0188 

95400 

.9722 

17 

^  Gemin.,mttZ. 

4 

+  7 

-49 

17    5.0 

+11  54  57 

-05177 

.5824 

-.0121 

95495 

.9708 

18 

56  Geminor. 

5i 

+  2 

-56 

0  32.5 

+  1  54    9 

-05921 

.5837 

-.0281 

95481 

.9711 

18 

g  Geminor. 

H 

+00 

+34 

10  38.4 

+  4  48  59 

+0.9389 

.5848 

-.0494 

9.5088 

.9761 

18 

85  Geminor. 

6i 

-  5 

-69 

14  24.0 

+  8  35  44 

-0.7115 

.5852 

-.0576 

95387 

J9r724 

18 

B.A.C.  2683 

6 

+42 

-15 

18  21.5 

-11  45  14 

+0.0999 

.5853 

-.0651 

9.5172 

.9751 

18 

C^  Cancri 

H 

+90 

+44 

21  28.0 

-  8  45  44 

+1.0859 

.5855 

-.0720 

9.4909 

.9781 

18 

^  Cancri 

7i 

+90 

+44 

21  28.1 

-  8  45  37 

+1.0884 

.5855 

-.0720 

9.4908 

.9781 

19 

d^  Cancri 

6 

+37 

-22 

2    5.0 

-  4  19  10 

+0.0046 

.5a54 

-.0811 

9.5071 

.9763 

19 

d*  Cancri 

6 

+90 

457 

3    8.4 

-  3  18  10 

+1.2210 

.5854 

-.0832 

9.4775 

.9795 

19 

$  Cancri 

6 

+32 

-27 

5  30.0 

-  1     1  50 

-0.0647 

.5853 

-.0873 

9.5022 

.97^ 

19 

B.A.C.  2854 

6i 

-23 

-71 

5  31.1 

-  1    0  46 

-0.9767 

5853 

-.0873 

95219 

.9745 

19 

6  Cancri 

4 

-  2 

-68 

10  55.6 

+  4  11  2<) 

-0.6709 

.5852 

-.0987 

95045 

.9766 

19 

TT*  Cancri 

eh 

+90 

452 

22  29.0 

-  8  41     3 

+1.2181 

.5844 

-.1208 

9.4275 

.9839 

19 

TT*  Cancri 

6 

+90 

+41 

23  40.6 

-  7  32    9 

+1.1122 

.5844 

-.1229 

9.4264 

.9839 

20 

7Leoni8,mttZ. 

6i 

+70 

0 

8  18.1 

+  0  45  58 

+05124 

.5834 

-.1377 

9.4119 

.9850 

20 

V  Leonis 

5 

+90 

+32 

17  41.0 

+  9  48     1 

+1.0498 

.5821 

-.1532 

9.3543 

20 

a  Leonis 

H 

+90 

+17 

21  58.1 

-10    4  22 

+0.8424 

.5813 

-.1597 

9.3389 

.9894 

20 

34  Leonis 

6 

-  7 

-76 

23  18.8 

-  8  46  41 

-0.7722 

.5811 

-.1614 

9.3836 

.9869 

21 

I  Leonis 

5 

-  6 

-75 

15  15.3 

+  6  34  38 

-0.7527 

.5790 

-.18213 

9.2897 

.9916 

21 

X  Leonis 

5 

+90 

+39 

22    0.1 

-10  55  21 

+1.1768 

.5778 

-.1900 

9.1458 

.9957 

22 

B.A.C.  3837 

6i 

+21 

-51 

1  49.1 

-  7  14  40 

-0.2859 

.5777 

-.1935 

9.1834 

.9949 

22 

a  Leonis 

4 

+J)0 

+35 

4  52.2 

-  4  18  14 

+1.1402 

5771 

-.1962 

9.0699 

.9970 

22 

B.A.C.  3996 

6 

+12 

-63 

16  51.4 

+  7  14  56 

-0.4501 

5762 

-.2051 

9.0134 

.9977 

22 

b  Virginis 

6 

+43 

-29 

21  30.4 

+11  43  54 

+0.1154 

.5758 

-.2077 

8.8832 

.9987 

23 

10  Virginis 

6 

+90 

+20 

1  41.4 

-  8  14  13 

+0.9800 

5757 

-iJ096 

8.6618 

.99»5 

24 

65  Virginis 

6 

486 

+27 

9  21.3 

-  1  42  38 

+1.0757 

.5758 

-2108 

no.oooo 

.9988 

24 

66  Virginis 

6 

+86 

+39 

9  52.5 

-  1  12  35 

+1.2050 

5759 

-.2106 

»8.8927 

.9987 

24 

80  Virginis 

6 

465 

-11 

14  35.6 

+  3  20  21 

+0.4636 

5761 

-.2086 

}i8.9ie^ 

.9985. 

25 

94  Virginis 

6 

482 

+50 

3  45.0 

^  7  58  48 

+1.2877 

5771 

-.2005 

n9.1577 

.9955 

26 

^^  LibroB 

6 

462 

-10 

0  12.0 

+11  43  40 

+0.4772 

.5792 

-.1806 

n9.2945 

.9914 

26 

f2  Libras 

6 

+22 

-48 

1  13.0 

-11  17  31 

-0.1905 

.5793 

-.1795 

1195759 

.9921 

26 

18Librffi,mttZ. 

6i 

-  1 

-50 

2    8.0 

-10  24  38 

-0.6193 

.5794 

-.1782 

n9.2654 

.9925 

26 

B.A.C.  5070 

6 

-38 

-90 

12  40.9 

-  0  14  47 

-1.1384 

.5802 

-.1642 

»9.3143 

.9906 

26 

y  LibrfB 

4i 

+65 

-  6 

17  33.2 

+  4  26  50 

+0.5530 

.5807 

-.1569 

»9.:UM2 

.98(i2 

26 

jj  LibrsB 

6 

+75 

+16 

21    9.0 

+  7  54  43 

+0.9128 

.5809 

-.1532 

n9.4201 

.9844 

27 

49  Librae 

H 

+74 

+10 

4    1.0 

-  9  28  28 

+0.8189 

.5812 

-.1405 

n9.4442 

.9825 

27 

A  Ophiuchi 
24  Scorpii 

5 

-11 

-88 

16  56.8 

+  2  58  46 

-0.6691 

.5813 

-.1178 

n9.4488 

.9821 

27 

5 

+27 

-35 

21  18.6 

+  7  10  57 

+0.0254 

.5811 

-.1098 

»9.4778 

.97i»4 

28  BA.C.  5700 

6i 

+71 

+53 

3  47.5 

-10  3^1  28 

+1.2552 

.5808 

-.0973 

n95198 

.9748 

28 

29  Ophiuchi 

6 

+48 

-13 

5  49.7 

-  8  36  46 

+0.4000 

.5807 

-.0934 

n9.5057 

.9765 

28 

B.A.C.  5771 

6h 

-48 

-90 

8  33.1 

-  5  59  20 

-1.1437 

.5804 

-.0880 

n9.4766 

.9796 

29 

B.A.C.  6060 

6i 

-51 

-90 

4  44.9 

-10  31  50 

-1.1376 

.5767 

-.0465 

«9.5076 

.9763 

29 

B.A.C.  6081 

6h 

+44 

-13 

6  27.5 

-  8  52  56 

+0.4115 

5761 

-.0439 

n9.5408 

J9721 

29 

B.A.C.  6098 

6 

+69 

+10 

7  34.1 

-  7  48  40 

+«).7905 

.5758 

-.0417 

»95490 

.9709 

29 

fi^  Sagittarii 

4 

469 

+24 

12  20.5 

-  3  12  40 

+0.9901 

.5745 

-.0325 

n9.5561 

.9699 

2i> 

15  Sagittarii 

5 

460 

0 

12  58.4 

-  2  36    5 

+0.6275 

.5745 

-.0310 

n9.5496 

.9708 

2J) 

16  Sagittarii 

6 

+:33 

-22 

12  59.2 

-  2  35  22 

+0.2683 

.5742 

-.0310 

n9.5427 
n9.54<>5 

.9718 

29'  21  Sagittarii 

5 

+38 

-16 

17  21.0 

+  1  37    5 

+0.3485 

.5732 

-.0224 

sniz\ 

29  B.A.C.  6336 

6i 

469 

+48 

22  46.5 

+  6  50  59 

+1.2070 

.5714 

-.0112 

i»95641 

.96S7 

29  B.A.C.  6347 

6i 

469 

+131  23  13.1 

+  7  16  34 

+0.8370 

0.57ld 

-.0105 

n95574 

9.961*7 

OCCUL.TATION8,  1869. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


Date. 


18«9. 


Apr.  30 
30 
30 
30 
30 


Star*!  Name.       ^ 


29  Sagittarii 
33  Sagittarii 
^^  Sagittarii 
i^  Sagittarii 
B.A.C.  6536 


30  B.A.C.  6539 
301  IT  Sagittarii 
30!  d  Sagittarii 
May    1  /  Sagittarii 
1  57  Sagittarii 

1  (7  Capricor. 

2  n  Capricor. 

2  n  Capri.,  mult 
2j  B.A.C.  7043 
2  0  Capri.,  muU. 

2  V  Capricor. 
2  B.A.C.  7202 
2  B.A.C.  7209 
2  19  Capricor. 
21  Capricor. 

2  d  Capricor. 

2  29  Capricor. 

3  I  Capricor. 
3  42  Capricor. 

44  Capricor. 

3  45  Capricor. 

3  fi  Capricor. 

4  I  Aquarii 
4  42  Aquarii 

45  Aquarii 

4  a  Aquarii 
4  58  Aquarii 
4  64  Aquarii 

4  70  Aquarii 
h^  Aquarii 

5  &<  Aquarii 
5  h^  Aquarii 
5  h*  Aquarii 

5  ;^  Aquarii 
27  Piscium 

6  29  Piscium 

7  B.A.C.  81 
7  14  Ceti 

7  15  Ceti 
26  Ceti,m«/<. 

8  29  Ceti 
8  33  Ceti 
8  35  Ceti 
8  /  Piscium 

B.A.C.  408 

8  V  Pibcium 

9  64  Ceti 
9  ^i  Ceti 

12  a  Tauri 
12l  Lai.  8678 


• 

.2 

Limiting 

•a 

2 

1 

Parallrls. 

North- 

South- 

S 

ern. 

em. 

o 

_o 

6 

+19 

-31 

6 

469 

446 

6 

+44 

-10 

4 

+69 

421 

6 

-35 

-90 

6 

+69 

4l8 

3 

+69 

422 

5 

-55 

-90 

5 

+34 

-22 

5i 

0 

-60 

5i 

459 

-  4 

5 

+17 

-43 

5 

-  3 

-68 

6i 

-27 

-90 

6 

+47 

-14 

5i 

+45 

-16 

6 

+72 

4lO 

6i 

+69 

42 

6 

+72 

4ll 

6 

+72 

44 

4 

468 

0 

6 

-35 

-90 

4i 

473 

437 

6 

-  9 

-90 

6 

4l9 

-47 

6 

444 

-22 

5 

47 

-63 

4 

476 

4l5 

6 

465 

-  6 

6 

476 

446 

H 

-  8 

-90 

6 

421 

-48 

6i 

-  7 

-90 

6 

477 

0 

6 

-26 

-90 

7 

-23 

-90 

7 

-  4 

-88 

74 

-13 

-90 

H 

440 

-31 

5i 

4ll 

-66 

5i 

-  4 

-90 

64 

483 

0 

64 

431 

-42 

64 

445 

-28 

64 

490 

42 

64 

463 

-13 

6 

448 

-25 

64 

459 

-16 

6 

4l7 

-58 

64 

-28 

-^ 

44 

432 

-40 

64 

43 

-76 

44 

-  6 

-74 

1 

490 

43J) 

8 

-24 

-72 

Wash- 
ington 
Mean 
Time  of 
6- 


At  Wanhlngton  Mean  Time  of  Coi^nnction. 


h 
3 
5 
7 
7 
12 


16 
5 

7 


20 
0 
0 
0 
1 

6 
10 
10 
13 
16 


m 
56.0 
48.5 
17.6 
26.9 

9.2 


12  14.3 
12  46.0 
18.9 
13.9 
54.1 


27.3 
11.3 
55.3 
59.2 
23.6 

12.4 
11.5 
38.3 
16.0 
11.9 


18  39.6 

23  28.8 

2  38.6 

12  17.0 

13  2.0 

13  30.1 

18    9.8 

0  50.9 

6  0.3 

7  18.0 

13  23.6 
13  52.6 

17  50.2 
22  39.2 

7  26.1 

7  31.3 

7  49.1 

8  31.3 
13  37.9 
11  58.4 

13  39.4 

1  48.3 

7  42.2 

9  4.2 
22  45.4 

0  57.8 

2  19.8 

3  22.4 
6    8.7 

8  43.4 

18  30.0 

9  52.9 
10  42.4 

6  58.9 

7  31.6 


H 


h 
4ll 
-10  21 

-  8  56 

-  8  47 

-  4 


m    B 
49  29 


59 

4 

3 

14  43 


-  4 

-  3 

-  0 
-11 

-  9  10 


40.0817 
41.1954 
40.4662 
40.9482 
-0.9043 


0/ 


0.5690  -.0010 

.5686:  4.0028 

.5679  4.0054 

.5679  4.0061 

.5662  4.0149 


4  2  57  32 
46  34  7 
4  7  16  39 
4  7  20  24 
4  7  43  59 


11 

-  7 

-  7 
•  4 
.  1 


36  35 

45  12 
19  17 

46  37 
56  22 


4  0  26  39 
4  5  6  47 
4  8  10  38 

-  6  28  50 

-  5  45  13 

-  5  17  59 

-  0  46  46 
4  5  42  13 

410  41  59 

411  57  42 

-  6  10  25 

-  5  39  21 

-  1  48  43 
4  2  51  47 
4ll  23  26 

4ll  28  30 
4ll  45  45 
-11  33  16 

-  6  35  26 

-  8  53  13 

-  7  15  5 
4  4  33  10 

410  17  1 

411  36  40 
4  0  54  21 


4  3 

4  4 
45 
4  8  4 
4l0  35 


3  1 

22  37 

23  27 

4  57 
11 


-  3  55  16 
4ll  0  17 
4ll  48  19 
4  5  53  44 
4  6  25  14 


40.5735 
-0.1050 
-0.4754 
-0.8837 
40.3998 

40.3555 
40.8110 
40.6762 
40.8226 
40.7079 

40.6516 
-1.0503 
41.1553 
-0.6858 
-0.1829 

40.2674 
-0.4145 
40.8956 
40.5480 
41.2434 

-0.7186 
-0.1983 
-0.7155 
40.6613 
-1.0219 

-0.9404 
-0.6871 
-0.8369 
40.0939 
-0.4638 

-0.7321 
40.6639 
-0.1045 
40.1553 
40.7086 

40.4258 
40.2041 
40.3710 
-0.3536 
-1.0965 

-0.0741 
-0.6179 
-0.7660 
41.0872 


.5509 
.5493 

.5489 
.5489 
.5485 

.5463 
.5445 
.5441 
.5429 
.5416 

.5403 
.5379 
.5364 
.5324 
.5320 

.5317 
.5300 
.5275 
.5254 
.5251 

.5229 
.5229 
.5217 
.5206 
.5184 

.5184 
.5183 
.5182 
.5173 
.5151 

.5150 
.5153 
.5159 
.5161 
.5182 

.5186 

.5189 
.5193 
.5198 
.5206 

.5234 

.5288 

.5292! 

.5631 

-1.0090' 0.5634 


.5662  4.0151 
.5659  4.0163 


9  46  40.9103 

39  lOi  40.95J)6 -r.w*^^ 

3  39  -1.1582  .5643  4.0229 

45  18  40.2477  .5585  4.0467 

"^  33  -0.3734  .5572  4.0516 


Loi 
Bin 


%' 


n9.5437 
n9.5644 
n9.5508 
119.5597 
n9.5232 

n9.5580 
n9.5588 
n9.5166 
n9.5355 
n9.5208 

n9.5240 
n9.5046 
n9.4956 
n9.4868 


4.0732 
4.0790 
4.0803 
*.0804 
4.0813  n9.5129 


4.0884 
4.0945 
4.0954 
4.0991 
4.1033 

4.1069 
4.1136 
4.1178 
4.1296 
4.1306 

4.1313 
4.1365 
4.1439 
4.1492 
4.1502 

4.1560 
4.1560 
4.1691 
4.1641 

4.1708 

4.1708 
4.1710 
4.1715 
4.1749 
4.1863 

4.1870 
4.1905 
4.1916 
4.1919 
4.1927 

4.1926 
4.1925 
4.1924 

4. 
+■ 


.1920 
.1917 


+.1896 
+.1835 
+.1830 
+.1118 
+.1110 


n9.5036 
n9.5055 
»9.5019 
n9.4996 
i»9.4909 

n9.4841 
n9.4327 
n9.4754 
n9.4024 
n9.4129 

n9.4228 
n9.3887 
n9.3987 
n9.3676 
n9.3824 

n9.2939 
n9.3024 
n9.2690 
n9.2901 
n9.1646 

n9.1677 
W9.I768 
»9.1645 
n9.1666 
n8.8734 

n8.8164 
n8.7107 
n8.3308 
n8.3300 
8.0630 

8.3578 
8.4840 
8.4916 
8.7075 
8.8491 

• 

8.9245 
9.1411 
9.1558 
9.4467 
9.4<)63 


Loi 

COB 


I 


9.9717 
.9686 
.9707 
.9694 
.9744 

.9696 
.9695 
.97.52 
.9728 
.9747 

.9743 
.9766 
.9776 
.9785 
.9756 

.9767 
.9765 
.9769 
.9772 
.9781 

.9788 
.9835 
.9797 
.9857 
.9849 

.9842 
.9866 
.9859 
.9879 
.9870 

.9914 
.9J)11 
.9im 
.9916 
.9953 

.9952 
.9951 
.9953 
.9953 
.9988 

.9991 

.9994 

.9999 

9.9999 

0.0000 

9.9999 
.9998 
.9998 
.9994 
.9989 

.9985 
.9958 
.9955 
.9823 
9.9775 
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OCCULiTATIONS,  ISOO. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

Date. 
1869. 

Star's  Name. 

4 
2 

Limiting 
Parallel. 

Waah- 
iogton 

McuLn 

At  W  afthington  Mean  Time  of  Conjanction. 

1 

X 
7 

North- 
em. 

o 
485 

South- 
ern. 

Time  of 

c5. 

H 

Y 

a/ 

y" 

Log 

oo«^ 

May  12 

89  Tauri 

+  s 

h     m 
7  59.9 

h    m    8 
+  6  52  35 

+0.6424 

0.5636 

+.1102 

9.4601 

9iK$ll 

12 

Lai.  8714 

9 

-37 

-72 

8    5.9 

+-6  58  25 

-1.1511 

.5637 

+.1101 

9.5007 

.9770 

12 

Rumk.  1246 

7 

+61 

-  4 

9  29.2 

+  8  18  47 

+0.3922 

.5644 

+.1078 

9.4697 

.9802 

12 

Rumk.  1247 

+90 

+45 

9  29.5 

+  8  19    7 

+1.1413 

.5644 

+.1077 

9.4521 

.9818 

12 

Rumk.  1251 

-31 

-72 

9  38.3 

+  8  27  36 

-1.0817 

.5645 

.+.1075 

9.5032 

.9767 

12 

Rumk.  1254 

+90 

+51 

9  46.5 

+  8  35  34 

+1.1956 

.5646 

+.1073 

9.4514 

.9819 

12 

Rumk.  1258 

6 

-19 

-72 

10    2.1 

+  8  50  34 

-0.9434 

.5647  +.1069 

9.5008 

.9770 

12 

Lai.  8852 

dh 

+73 

+  4 

10    7.6 

+  8  55  52 

+0.5611 

.5647 

+.1067 

9.4674 

JSS04 

12 

Rumk.  1269 

(yh 

-15 

-72 

11  28.8 

+10  14  17 

-0.8816 

.5654 

+.1045 

9.5027 

sn6s 

12 

Lai.  8933 

^9 

9 

-49 

-71 

11  28.9 

.  +10  14  25 

-1.2359 

.5654 

+.1045 

9.5102 

.9760 

12 

B.A.C.  1468 

6 

-10 

-72 

11  33.8 

+10  19    6 

-0.8058 

.5654 

+.1044 

9.5013 

.9770 

12 

Rumk.  1276 

+  8 

-56 

11  56.8 

+10  41  22 

-0.5054 

.5656 

+.1037 

9.4957 

.9776 

12 

B.A.C.  1478 

7k 

-  3 

-70 

12  38.1 

+11  21  11 

-0.6904 

.5660 

+.1026 

9.5012 

.9770 

12 

i  Tauri 

5i 

-  3 

-71 

13  49.6 

-11  29  47 

-0.6993 

.5666 

+.1006 

9.5040 

.9767 

12 

Rumk.  1300 

+80 

+  8 

14    6.7 

-11  13  18 

+9.6003 

.5667 

+.1001 

9.4769 

.9796 

12 

Rumk.' 1301 

6 

-  1 

-69 

14    7.7 

-11  12  22 

-0.6688 

.5667 

+.1001 

9.5040 

.0767 

12 

Rumk.  1302 

7 

+  4 

-61 

14    8.3 

-11  11  48 

-0.5745 

.5667 

+.1001 

9.5020 

.9769 

12 

m  Tauri 

5i 

+44 

-17 

20  53.7 

-  4  40  34 

+0.1260 

.5699 

+.0885 

9.5006 

.9770 

13 

B.A.C.  1651 

6h 

-  1 

-66 

2  47.4 

+  1     0  39 

-0.6607 

.5727 

+.0778 

9.5272 

i>739 

13 

119  Tauri 

H 

+90 

+33 

7  41.9 

+  5  44  34 

+0.9445 

.5746 

+.0685 

9.5013 

.9770 

13 

120  Tauri 

6 

+90 

+40 

8  15.8 

+  6  17  17 

+1.0351 

.5747 

+.0677 

9.5002 

Jd771 

13 

B.A.C.  1733 

6i 

-24 

-70 

8  16.1 

+  6  17  33 

-0.9954 

.5747 

+.0677 

9.5418 

.9720 

13 

B.A.C.  1835 

6i 

-31 

-«9 

14  34.7 

-11  37  27 

-1.0725 

.5773 

+.0551 

9.5507 

.9707 

13 

yi  Orionis 

4i 

+17 

-39 

17  10.2 

-  9    7  37 

-0.3361 

.5780 

+.0503 

9.5391 

.972:1 

13 

X^  Orionis 

6 

+51 

-7 

17  24.7 

-  8  53  38 

+0.2289 

.5784 

+.0494 

9.5282 

.9738 

13 

;jf  Orionis 

5 

+65 

+  4 

21     1.9 

-  5  24  24 

+0.4288 

.5793 

+.0425 

9.5275 

.9739 

13 

X*  Orionis 
b8  Orionis 

5 

+35 

-21 

21  12.9 

-  5  13  44 

-0.0337 

.5793 

+.0422 

9.5369 

.9726 

14 

6 

+65 

+  5 

0  39.3 

-  1  54  57 

+0.4352 

.5805 

+.0349 

9.5302 

.97:J5 

14 

71  Orionis 

bh 

+90 

+50 

1  52.1 

-  0  44  47 

+1.1231 

.5808 

+.0325 

9.5169 

.9751 

14 

15^  Geminor. 

8 

+10 

-46 

7  15.5 

+  4  26  41 

-0.4680 

.5821 

+.0214 

9.5515 

.9706 

14 

15^  Geminor. 

6 

+  9 

-46 

7  16.0 

+  4  27    9 

-0.4763 

.5821 

+.0214 

9.5517 

.9706 

14 

16  Geminor. 

6 

+27 

-26 

7  20.7 

+  4  31  39 

-0.1660 

.5821 

+.0213 

9.5458 

.9714 

14 

V  Geminor. 

H 

+45 

-10 

7  46.6 

+  4  56  38 

+0.1342 

.5822 

+.0201 

9.5400 

.9722 

14 

^  Gemin.,mu^ 

4 

+20 

-33 

22  26.8 

-  4  55  54 

-0.2852 

.5848 

-.0113 

9.5495 

.9709 

15 

56  Geminor. 

5i 

+17 

-38 

5  52.0 

+  2  12  36 

-0.3522 

.5855 

-.0270 

9.5461 

.9711 

15 

g  Geminor. 

5i 

+90 

+56 

15  56.2 

+11  54  11 

+1.1893 

.5856 

-.0485 

9.5088 

SI761 

15 

85  Geminor. 

6h 

+10 

-48 

19  51.8 

-  8  19    7 

-0.4615 

.5855 

-.0568 

9.5387 

.9723 

15 

B.A.C.  2633 

6 

+59 

-  2 

23  39.6 

-  4  39  50 

+0.3545 

.5852 

-.0648 

9.5172 

.9751 

16 

d^  Cancri 

6 

+53 

-  8 

7  24.6 

+  2  47  44 

+0.2633 

.5844 

-.0808 

9.5071 

.9763 

16 

0  Cancri 

6 

+48 

-13 

10  50.7 

+  6    6    9 

+0.1957 

.5839 

-.0875 

9.5022 

.9769 

16 

B.A.C.  2854 

Hk 

-  5 

-71 

10  51.8 

+  6    7  12 

-0.7202 

.5839 

-.0675 

9.5219 

.9745 

16 

6  Cancri 

4 

+13 

-49 

16  18.5 

+11  21  44 

-0.4124 

.5829 

-.0«)77 

9.5045 

.9766 

17 

7  LeoniB,  mu/. 

H 

+90 

+15 

13  56.7 

+  8  12    0 

+0.7814 

.5782 

-.1370 

9.4119 

.9650 

18 

a  Leonis 

H 

+90 

+36 

3  52.4 

-  2  22  42 

+1.1112 

.5747 

-.1584 

9.3389 

.9894 

18 

34  Leonis 

6 

+  8 

-453 

5  14.8 

-  1    3  18 

-0.5214 

.5745 

-.1602 

9.3837 

.9869 

18 

Mars 

+35 

-32 

5  17.0 

-  1     1    6 

-0.0282 

.5591 

-.1543 

9.3684 

.9878 

18 

I  Leonis 

5 

+  8 

-65 

21  34.6 

-  9  18  32 

-0.5145 

.5704 

-.1808 

9.2897 

.9916 

19 

B.A.C.  3837 

Gh 

+34 

-37 

8  26.3 

+  1  10    3 

-0.0537 

.5685 

-.1918 

9.1835 

.9949 

19 

V  Virginis 

H 

-51 

-83 

22  29.4 

-  9  16  28 

-1.2993 

.5663 

-.2023 

9.1017 

.9965 

19 

B.A.C.  3996 

6 

+23 

-50 

23  56i2 

-  7  52  41 

-0.2423 

.5663 

-.2032 

9.0135 

.9577 

20 

b  Virginis 
B.A.C.  4104 

6 

+56 

-18 

4  44.1 

-  3  14  50 

+0.3234 

.5657 

-.2058 

8.8833 

.«l«ro7 

20 

6i 

-33 

-85 

9  56.1 

+  1  46  21 

-1.1540 

.5653 

-.2080 

8.9210 

.9985 

20 

c  Virginis 

5 

-33 

-86 

13  48.7 

+  5  30  51 

-1.2176 

.5652 

-.2094 

8.8480 

.9989 

21i  65  Vfrginifl 

6 

+86 

;     +40 

17  43.2  +  8  27    a 

i  +1.2190 

.5664 

-i2097 

,  n8.8688 

h    .9980 

21  80  Virginia 

6 

+75 

.     -  5 

23    6.7  -10  20  421  +0.587C 

0.567] 

-.2079 

1  n8.9163 

9.9965 

OCCULiTATIONS,  1869. 
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EUiMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

• 

PLANETS  AND  STARS  BY  THE  MO 

ION. 
I  Mean  T 

• 

.s 

0 

Limiting 
Pamllel«. 

Wauh- 
iDgton 

At  WiuhingtOD 

ime  of  Ck>i^aDCtion. 

T\«»  A.«» 

SUA\  NAme. 

•*< 

Mean 

iJate. 
18«9. 

1 

6 

North- 
em. 

o 
■+65 

South- 
ern. 

VEcau 

Time  of 

c5. 

H 

iT  m    8 
-  1    9    6 

Y 

zf 

yf 

Leg 
din  d' 

Log 
cosd' 

Mav23 

P»  Libra 

h     m 
9  31.2 

+0  5110 

0.5737 

-.1814 

n9Ja946 

9.9914 

23  ^  Libra 

6 

+24 

-46 

10  33.4 

-  0    9  12 

-0.1651 

.5740 

-.1801 

n9.2759 

.9921 

23,  18  Libree^muZ. 

^h 

0 

-78 

11  29.2 

+  0  44  41 

-0.5995 

.5741 

-.1791   n9.2654 

.9925 

23  B.A.C.  5070 

6 

-39 

-90 

22  12.1 

+11     4  23 

-1.1497 

.5764 

-.1658 

n9.3143 

.9906 

24 

y  Libras 

4i 

464 

-  7 

3    8.0 

-  8  10  22 

+0.5392 

.5773 

-.1589 

n9.3942 

.9862 

24 

n  LibrcD 

6 

+^ 

+15 

6  46.1 

-  4  40  14 

+0.8917 

.5782 

-.1532 

n9.4201 

.9844 

24 

49  Librae 

5i 

+74 

+  8 

13  41.5 

+  205 

+9.7787 

.5794 

-.1423 

n9.4442 

.9825 

25 

6  Ophiuchi 
24  scorpii 
29  Ophiuchi 

5 

-15 

-90 

2  40.6 

-  9  29  21 

-0.7454 

.5813 

-.1200 

n9.4488 

.9821 

25 

5 

+22 

-46      7    2.6 
-20    15  32.9 

-  5  16  57 

-0.0600 

.5816  -.1121 

»9.4777 

.9795 

25 

6 

+41 

+  2  54  32 

+0.2952 

.5821 

-.0958 

n9.5057 

.9765 

25 

B.A.C.  5771 

eh 

-61 

-90 

18  15.7 

+  5  31  17 

-1.2540 

.5821 

-.0908 

n9.4765 

.9796 

26 

B.A.C.  6081 

eh 

+34 

-22 

15  59.9 

+  2  27  31 

+0.2542 

.5804 

-.0464 

n9.5408 

.5W21 

26 

B.A.C.  6096 

6 

+61 

-  1 

17    5.8 

4^  3  31    2 

+0.6299 

.5801 

-.0442 

n9.5490 

.9709 

26 

//i  Sagittarii 

4 

+69 

+11 

21  48.7 

+  8    3  35 

+0.8189 

.5790 

-.0343 

n9.5561 

.9699 

26 

15  Sagittarii 

5 

+46 

-11 

22  26.2 

+  8  39  39 

+0.4568 

.6789 

-.0328 

»9.5496 

.9708 

26 

16  Sagittarii 

6 

+24 

-31 

22  26.9 

+  8  40  81 

+0.0990 

.5789 

-.0327 

n9.5427 

.9718 

27 

21  Sagittarii 

5 

+27 

-27 

2  45.3 

-11  10  4a  +0.1706 

.5778 

-.0240 

»9.5465 

.9713 

27 

B.A.C.  6336 

eh 

+69 

+26 

8    6.2 

-6    1  27 

+1.0155 

.5764 

-.0131 

n9.5641 

.9687 

27 

B.A.C.  6347 

eh 

+60 

+  1 

8  32.3 

-  5  36  14 

f +0.6464 

.5762 

-.0119 

«9.5574 

.9697 

27 

29  Sagittarii 

6 

+  9 

-43 

13  10.9 

-  1    7  39 

-0.1132 

.5748 

-.0027 

n9.5436 

.9717 

27 

:)3  Saffittarii 

6 

+69 

+24 

15    1.6 

+  0  39    4 

+0.9933 

.5743 

+.0011 

n9.5644 

.9686 

27  f'  Sagittarii 
27  F^  Saeittarii 

6 

+31 

-22 

16  29.3 

+  2    3  34 

+0.2637 

.5736 

+.0044 

n9.5508 

.9707 

4 

+69 

+  6 

16  38.5 

+  2  12  27 

+0.7427 

.5735 

+.0046 

n9.5597 

.9694 

27 

B.A.C.  6536 

6 

-50 

-90 

21  16.0 

+  6  40    4 

-1.1066 

.5719 

+.0136 

n9.5233 

.9744 

27 

B.A.C.  6539 

6 

+66 

+  4 

21  21.1 

+  6  44  56 

+0.6973 

.5719 

+.0137 

n9.55eW 

.9696 

27 

TT  Sajrittarii 

3 

+69 

+  6 

21  52.3 

+  7  15    1 

+0.7456 

.5715 

+.0150 

n9.5588 

.9695 

28 /Sagittarii 

5 

+20 

-36 

14    2.8 

-  1    8  33 

+0.0143 

.5643 

+.0462 

n9.5355 

.9728 

28  57  Saffittarii 

^h 

-13 

-81 

16  40.0 

+  1  23  16 

-0.6063 

.5630 

+.0512 

n9.5208 

.9747 

29 

o  Capricor. 

5h 

+41 

-18 

4  59.7 

-10  42  19 

+0.3200 

.5568 

+.0729 

n9.5240 

.9743 

29 

TT  Capricor. 

5 

+  3 

-59 

8  39.7 

-  7    9  39 

-0.a579 

.5548 

+.0792 

n9.5046 

.9766 

29 

p  Capri.,  mult, 
B.A.C.  7043 

5 

-17 

-90 

9  22.9 

-  6  27  55 

-0.7266 

.5542 

+.0806 

n9.4956 

.9776 

29 

eh 

-46 

-90 

9  26.6 

-  6  24  17 

-1.1321 

.5542 

+.0807 

n9.4868 

.9785 

29 

0  Capri.,  7nuZ^ 

6 

+31 

-28 

9  50.6 

-  6    1    6 

+0.1425 

.5542 

+.0810 

n9.5129 

.9756 

29 

V  Capricor. 

5i 

+29 

-31 

14  36.5 

-  1  24  42 

+0.0940 

.5516 

+.0889 

n9.5036 

.9767 

29 

B.A.C.  7202 

6 

+58 

-6 

.18  29.5 

+  2  20  38 

+0.5434 

.5495 

+.0950 

n9.5054 

.9765 

29 

B.A.C.  7209 

eh 

+49 

-14 

18  55.9 

+  2  46    9 

+0.4090 

.5477 

+.0956 

«9.5018 

.9769 

29 

19  Caoricor. 

6 

460 

-  5 

21  31.0 

+  5  16    9 

+0.5525 

.5477 

+.0997 

n9.4995 

.9772 

30  21  CaDricor. 

6 

+52 

-12 

0  24.0 

+  8    3  33 

+0.4359 

.5460 

+.1040 

n9.4909 

.9781 

30 

$  Capricor. 

4 

+48 

-15 

2  49.4 

+10  24  17 

+0.3782 

.5450 

+.1074 

»9.4841 

.9788 

30 

* 

I  Capricor. 

4h 

+73 

+14 

10  41.2 

-  5  59    1 

+0.8740 

.5405 

+.1183 

»9.4754 

.9797 

30 

42  Caoricor. 

6 

-27 

-90 

20  11.8 

+  3  13  38 

-0.9618 

.5358 

+.1303 

n9.4023 

.9857 

30;  44  Capricor. 

6 

+  4 

-67 

29  56.2 

+  3  56  42 

-0.4627 

.5353 

+.1313 

»9.4129 

,    .9849 

30'  45  Capricor. 

6 

+28 

-38 

21  24.0 

+  4  23  36 

-0.0148 

.5351 

+.1320 

719.4228 

.9842 

31  ft  Capricor. 
31  t,  Aquarii 

5 

-  9 

-90 

2    0.3 

+  8  51  27 

-0.6944 

.5330 

+.1373 

n9.3886 

,    .9865 

4 

+69 

-  3 

8  37.1 

-  8  43  55 

+0.6D86 

.5297 

+.1446 

n9.3987 

.9859 

31  42  Aquarii 

6 

+46 

-22 

13  53.4 

-  3  37  12 

+0.2621 

.5276 

+.1501 

n9.3676 

.9879 

31  45  Aquarii 

6 

+76 

+19 

15    0.5 

-  2  32    4 

+0.9548 

.5270 

+.1511 

»9.3824 

'    .9870 

1 

31  a  Aquarii 
31'  58  Aauarii 

^ 

-26 

-90 

21     0.2 

+  3  16  5r 

-0.999:> 

.5245 

+.1568;  n9.2938 

.9914 

6 

-  4 

-86 

21  32.0 

+  3  47  46 

-0.664  !l 

.5243 

+.1574 

n9.3023 

.9911 

June    1 

64  Aquarii 

6i 

-25 

-90 

1  28.G 

+  7  36  40 

-0.995 ) 

.5226 

+.1610 

n9.2690 

.9924 

1 

70  Aquarii 

6 

+55 

-16 

6  15.3 

-11  44  24 

+0.3774 

.5213 

+.1647 

n9.2900 

.9916 

1 

h^  Aquarii 
h*  Aauarii 

7 

-21 

-90 

15  22.9 

-  2  52  44 

-0.964. 

.5183 

+.1717 

n9.1767 

.9i)51 

1 

7i 

-3:^ 

-90 

16    5.0 

-  2  11  55 

-1.113  i 

.5181!  +.1720 

n9.1644 

.9953 

1  if;^  Aquarii 
1   r^  Aquarii 

4^ 

+80 

+42 1  20  38.1 

+  2  13  17 

+1.2274 

.5170 

1  +.1751 

n9.231C 

i!  .99:% 

5i 

1      +24 

-471  21  lO.i.l  +2  45  101  -0.182^ 

1  0.51691  +.17541  n9.166o 

•!  9.9953 
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OCCULTATIONS,  1869, 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       I 

1 

i 

PLAN 

Lim 
Pan 

ETS  AND  STARS  BY  THE  MOON. 

■ 

Iting 
aiels. 

Wash- 
ington 

At  WaBhington  Mean  Time  of  Coi\janction. 

1 

Date 

fitur'i  Niune. 

MeRIl 

1869. 

June   2 

1 

5i 

North- 
em. 

o 
-  4 

Soath- 
em. 

-98 

Time  of 
(5. 

H 

Y 

a/ 

y* 

idn> 

L\\ 

27  Piscium 

h    ID 
19  31.6 

h    m    8 
+  0  27  41 

-0.7216 

0.5132 

+.1867 

1(8.87321 9.9988  1 

2 

29  Piscium 

5i 

-21 

-90 

21  12.9 

+  2    6    3 

-0.9881 

.5132 

+.1873 

n8.8l62 

.9991 

3 

B.A.C.  81 

6i 

+62 

-14 

9  24.2 

-10    3  20 

+0.4211 

.5131 

+.1910 

n8.7104 

.9994 

3 

14  Ceti 

6i 

+18 

-57 

15  19.6 

-  4  17  57 

-0.3386 

.5131 

+.1920 

n8.3302 

.9999 

3 

15  Ceti 

^k 

+32 

-41 

16  41.9 

-  2  57  56 

-0.0770 

5132 

+.1923 

918.3295 

.9999 

26  Ceti,m«/t. 

6i 

+68 

-10 

6  27.3 

+10  23  57 

+0.4970 

.5153 

+.1932 

8.0638 

.0000 

29  Ceti 

6i 

+49 

-25 

8  40.4 

-11  26  41 

+0.2179 

.5159 

+.1931 

8.3582 

i»999 

33  Ceti 

6 

+37 

-37 

10    2.8 

-10    6  40 

-0.0014 

.5161 

+.1930 

8.4844 

.9998 

35  Ceti 

6i 

+46 

-27 

11    5.8 

-  9    5  30 

+0.1673 

.5164 

+.1930 

8.4920 

.9998 

/  Piscium 

6 

+  7 

-73 

13  53.0 

-  6  23    6 

-0.5525 

.5169 

+.1927 

8.7077 

.9994 

5 

V  Piscium 

4i 

+23 

-51 

2  18.1 

+  5  40  32 

-0.2503 

.5205 

+.1903 

8.9246 

.9985 

5 

64  Ceti 

6i 

-  6 

-76 

17  44.8 

-  3  20    1 

-0.7621 

.5265 

+.1846 

9.1411 

i»58 

5 

fi  Ceti 

4i 

-15 

-82 

18  34.5 

-  2  31  51 

-0.9082 

.5271 

+.1842 

9.1558 

.9955 

6 

B.A.C.  741 

6i 

-  8 

-81 

0  24.1 

+  3    7  14 

-0.8065 

.5299 

+.1811 

9.2000 

.9945 

6 

f»Ceti 

4 

+90 

+15 

2  16.0 

+  4  55  47 

+0.8837 

.5305 

+.1801 

9.1365 

.9959 

6 

B.A.C.  830 

6 

+18 

-54 

9  24.3 

+11  51    2 

-0.3467 

.5344 

+.1753 

9.2473 

i)931 

6 

liCeti 
B.A.C.  987 

5 

+72 

-  5 

10  36.9 

-10  58  35 

+0.5360 

.5351 

+.1745 

9.2202 

.9939 

6 

6i 

+  9 

-63 

23  31.6 

+  1  31  54 

-0.4982 

.5424 

+.1637 

9.3369 

.9895 

7 

/Tauri 

4 

+90 

+31 

8  51.8 

+10  34    8 

+1.0561 

.5478 

+.1544 

9.3348 

.9896. 

11 

^  Gemin.,m«2. 

4 

428 

-25 

4  57.9 

+  3  22  43 

-0.1553 

.5920 

-.0097 

9.5495 

.97081 

1 

11 

56  Gerainor. 

54 

+25 

-29 

12  13.7 

+10  21  47 

-0.2099 

.5924 

-.0255 

9.5481 

1 

12 

85  Geminor. 

64 

+20 

-37 

1  56.1 

-  0  27  19 

-0.2977 

.5922 

-.0559 

9.53^7 

.»^23l 

12 

B.A.C.  2683 

6 

+72 

+  7 

5  39.4 

+  3    7  24 

+0.5174 

.5918 

-.0642 

9i>172 

.9751 

12 

d^  Cancri 

6 

+65 

+  1 

13  15.4 

+10  26    1 

+0.4373 

.5905 

-.0800 

9.5071 

.9763 

12 

B  Cancri 

6 

+61 

-  3 

16  37.8 

-10  19  20 

+0.3746 

.5898 

-.0872 

9.5022 

.9769 

12 

B.A.C.  2854 

64 

+  6 

-56 

16  38.9 

-10  18  18 

-0.5353 

.5898 

-.0873 

9.5219 

.9745 

12 

B.A.C.  2899 

7 

-29 

-71 

19    8.3 

-  7  54  34 

-1.0583 

.5894 

-.0921 

9.5282 

.»738 

12 

6  Cancri 

4 

+24 

-37 

21  59.9 

-  5    9  28 

-0.2229 

.5886 

-.0979 

9.5045 

.9766 

13 

7Leonis,m«/. 

64 

+90 

+29 

19  19.8 

-  8  37  30 

+0.9867 

.5820 

-.1367 

9.4119 

.9650 

13 

8  Leonis 

64 

-38 

-73 

19  47.3 

-  8  11    4 

-1.1703 

.5817 

-.1379 

9.4665 

.9606 

14 

34  Leonis 

6 

+20 

-48 

10  30.2 

+  5  59  25 

-0.3019 

.5764 

-.1604 

9.3837 

.9869 

14 

37  Leonis 

6 

-25 

-76 

12  39.8 

+  8    4  20 

-1.0363 

.5753 

-.1635 

9.3951 

.9862 

15 

I  Leonis 

5 

4^1 

-50 

2  47.4 

-  2  18  25 

-0.2903 

.5703 

-.1807 

9i2897 

.9916 

15 

B.A.C.  3837 

64 

+47 

-25 

13  40.9 

+  8  11  58 

+0.1718 

.5674 

-.1913 

9.1834 

.9949 

16 

V  Virginis 

44 

-27 

-83 

3  50.5 

-  2    7  58 

-1.0832 

.5631 

-Ja016 

9.1018 

.9965 

16 

B.A.C.  3996 

6 

+35 

-37 

5  18.3 

-  0  43  16 

-0.0215 

.5627 

-.2023 

9.0135 

.9977 

16 

b  Virginis 
B.A.C.  4104 

6 

+72 

-  6 

10    9.6 

+  3  58    4 

+0.5450 

.5616 

-.2047 

8.8834 

.9987 

16 

64 

-17 

-85 

15  26.0 

+  9    3  33 

-0.9447 

.5605 

-.2070 

8.9211 

.9985 

16 

c  Virginis 

5 

-21 

.    -86 

19  22.1 

-11    8  23 

-1.0118 

.5600 

-.2082 

8.8481 

iK)69 

18 

80  Virginis 

6 

+75 

+  6 

5  21.7 

-  2  18  15 

+0.7704 

.5594 

-.2064 

n8.9161 

.9965 

19 

f  ^  LibrflB 

6 

+75 

-  2 

16  40.0 

+  7  47  19 

+0.6371 

.5655 

-.1805 

119.2946 

.9914 

19 

f'  LibriB 

6 

+30 

-3y 

17  43.8 

+  8  48  52 

-0.0486 

.5656 

-.1794 

n9.2759 

.9921 

19 

18Librs,muZ. 

64 

+  6 

-68 

18  41.1 

+  9  44  12 

-0.4894 

.5658 

-.1783 

n9.2654 

.9925 

20  B.A.C.  5070 

6 

-31 

-90 

5  40.4 

-  3  39  34 

-1.0654 

.5685 

-.1652 

n.9.3143 

.9906 

20 

y  Libras 

44 

+71 

-  2 

10  43.7 

+  1  12  58 

+0.6320 

.5700 

-.1585 

n9.3942 

.9862 

20 

Tf  Li  brie 

6 

+75 

4iJl 

14  26.9 

+  4  48  19 

+0.9608 

.5709 

-.1531 

1(9.4201 

.S'o^tI 

20 

49  Libre 

54 

+74 

+12 

21  31.8 

+11  38    9 

+0.8523 

.5727 

-.1426 

1(9.4441 

.9625 

21<  ip  Ophiachi 
21  2i  Soorpii 

5 

-12 

-90 

10  46.9 

+  0  24  46 

-0.7109 

.5752 

-.1207 

n9.44tf8 

1    .9821 

5 

+24 

-,W 

15  13.8 

+  4  41  58 

-0.0287 

.5761 

-.1131 

1(9.4777 

.9795 

21 

B.A.C.  5700 

64 

+71 

+41 

21  48.7 

+11     2  37 

+1.1828 

.5773 

-.1009 

n9.5198 

i)748 

21 

29  Ophiurhi 

6 

+42 

-19 

23  52.4 

-10  58    9 

+0.3125 

.5777 

-.0971 

1(9.5057 

.9765 

22 

B.A  C  5771 

64 

-61 

-90 

2  37.7 

-  8  18  54 

-1.2531 

.5780 

-.0917 

1(9.4765 

.9796 

23 

B.A.C  60«1 

64 

+:i2 

-24 

0  36.2 

-11     8  22 

+0.2242 

.5784 

-.0479 

n9.5408 

.9721 

2:^1  B.A.C.  6098 

6 

+58 

-  2 

1  42.6 

-10    4  23 

+0.5994 

.5782 

-.0457 

n9.5490 

,    .9709 

2^  fi^  Sagittarii 

44 

+69 

+  9      6  27.4 

-  5  29  56 

+0  7805 

0.5780 

-.0358 

n9.556l 

9.9699 

OCCULT ATIONS,  ]8e9. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       || 

PLANETS  AND  STARS  BY  THE  MOON.                                             | 

Limiting 
Parallels. 

Waih- 
iDgton 

At  Washington 

L  Mean  Time  of  Gonjanction. 

TkA^A 

RtAr'H  fffAmA 

w 
*» 

MAan 

1869. 

OUn   B  Jt^ffMlAO* 

1 

5 

North- 
em. 

Sontfa- 
era. 

Time  of 

c5. 

H 

Y 

a/ 

y' 

Log 
Bin> 

COBS' 

June  23 

15  Sagittarii 

0 

+43 

-iS 

h    m 
7    5.0 

h    m    8 
-  4  53  37 

+0.4157 

0.5778 

-.0348 

n9.5496 

9.9708 

23 

16  Sagittarii 

6 

+21 

-33 

7    5.7 

-  4  52  56 

+O.0565 

.5778 

-.0348 

n9.5427 

.9718 

23 

21  Sagittarii 

5 

+24 

-30 

11  25.4 

-  0  42  41 

+O.1208 

.5772 

-.0255 

n9.5465 

.9713 

23 

B.A.C.  6336 

Oh 

+69 

+22 

16  47.4 

+  4  27  38 

+0.9587 

.5764 

-.0146 

n9.5641 

.9687 

23 

B.A.C.  6347 

H 

+55 

-  3 

17  13.6 

+  4  52  54 

+0.5875 

.5762 

-.0139 

n9.5574 

.9697 

23 

29  Sagittarii 

m 

6 

+  5 

-48 

21  52.7 

+  9  22    0 

-0.1821 

.5752 

-.0042 

n9.5436 

.9717 

23 

33  Sagittarii 

6 

+69 

+19 

23  43.5 

+11    8  49 

+0.9220 

.5758 

-.0003 

n9.5643 

.9686 

24 

^1  Sagittarii 

6 

+26 

-26 

1  11.2 

-11  26  40 

+0.1901 

.5744 

+.0024 

n9.5508 

.9707 

24 

^  Sagittarii 
B.A.C.  6536 

4 

+62 

+  2 

1  20.4 

-11  17  46 

+0.6697 

.5744 

+.0022 

n9.5597 

.9694 

24 

6 

-59 

-90 

5  57.8 

-6  50  15 

-1.1901 

.5729 

+.0122 

719.5233 

.9744 

24 

B.A.C.  6539 

6 

+57 

-  1 

6    2.9 

-  6  45  24 

+0.6162 

.5729 

+.0124 

»9.5580 

.9696 

24 

TT  Sagittarii 

3 

+62 

+  1 

6  34.0 

-  6  15  20 

+0.6639 

.5728 

+.0134 

n9.5588 

.9695 

24 

B.A.C.  6671 

6 

+69 

+56 

15  48.4 

+  2  39  22 

+1.2537 

.5696 

+.0318 

119.5656 

.9684 

24 

/  Sagittarii 

5 

+14 

-42 

22  41.5 

+  9  18    5 

-0.0939 

.5668 

+.0456 

n9.5355 

.9728 

25 

57  Sagittarii 

54 

-20 

-90 

1  18.0 

+11  49    3 

-0.7181 

.5657 

+.0497 

»9.5207 

.9747 

25 

a  Capricor. 

54 

+33 

-26 

13  32.8 

-  0  21  19 

+0.1901 

.5599 

+.0723 

n9.5240 

.9743 

25 

IT  Capricor. 

5 

-  4 

-70 

17  11.1 

+  3    9  34 

-0.4921 

.5583 

+.0783 

719.5045 

.9766 

25 

p  Capri., muZ^. 

5 

-26 

-90 

17  53.9 

+  3  50  58 

-0.8614 

.5578 

+.0796 

«9.4956 

.9776 

25 

0  Capri., mu/^ 

6 

*23 

-36 

18  21.5 

+  4  17  38 

+0.0062 

.5578 

+.0802 

n9.5129 

.9756 

25 

V  Capricor. 

54 

+21 

-40 

23    3.0 

+  8  49  38 

-0.0486 

.6551 

+.0881 

n9.5036 

.9767 

26 

B.A.C.  7202 

6 

+48 

-14 

2  55.9 

-11  25    8 

+0.3950 

5530 

+.0944 

n9.5054 

.9765 

26 

B.A.C.  7209 

64 

+39 

-22 

3  22.1 

-10  59  52 

^  0.2004 

.5525 

+.0953 

»9.5018 

.9769 

26 

19  Capricor. 

6 

+49 

-14 

5  55.7 

-  8  31  16 

H  0.4003 

.5514 

+.0991 

n9.4995 

.9772 

26 

21  Capricor. 

6 

+41 

-21 

8  47.1 

-  5  45  29 

+0.2806 

.5497 

+.1035 

«9.4908 

.9781 

26 

0  Capricor. 

4 

+38 

-24 

11  11.1 

-  3  26  12 

+0.2203 

.5487 

+.1069 

n9.4840 

.9788 

26 

31  Capricor. 

64 

+72 

+37 

17    3.0 

+  2  14  16 

+1.1545 

.5455 

+.1154 

n9.4901 

.9782 

26 

I  Capricor. 
42  Cfapricor. 

44 

+73 

+  3 

18  58.4 

+  4    5  59 

+0.7C65 

.5444 

+.1181 

n9.4754 

.9797 

27 

4 

-41 

-90 

4  23.4 

-10  46  54 

-1.1353 

.5393 

+.1307 

n9.4023 

.9857 

27 

44  Capricor. 

6 

-6 

-«4 

5    7.5 

-10    4  13 

-0.6377 

.5390 

+.1314 

n9.4128 

.9849 

27 

45  Capricor. 

6 

+18 

-48 

5  39.0 

-  9  33  36 

-0.1913 

.5388 

+.1320 

n9.4227 

.9842 

27 

fi  Capricor. 
I  Aquarii 
42  Aquarii 

5 

-20 

-90 

10    8.7 

-  5  12  24 

-0.8732 

.5363 

+.1374 

n9.3886 

.9866 

27 

4 

+55 

-13 

16  41.9 

+  1    8  40 

+0.4213 

.5330 

+.1449 

n9.3986 

.985,9 

27 

6 

+35 

-33 

21  55.5 

+  6  12  42 

+0.0714 

.5305 

+.1503 

n9.3676 

.9879 

27 

45  Aquarii 
B.A.C.  7835 

6 

+76 

+  6 

23    2.1 

+  7  17  16 

+0.7616 

.5300 

+.1514 

»9.3824 

.9870 

28 

64 

+77 

+42 

4  37.8  -11  17    8 

+1.2142 

.5273 

+.1569 

n9.3707 

.9877 

28 

a  Aquarii 

44 

-43 

-90 

4  59.0  -10  56  34 

-1.1929 

.5273 

+.1571 

n9.2938 

.9914 

28 

58  Aquarii 

6 

-16 

-90 

5  30.6  -10  25  58 

-0.8592 

.5270 

+.1578 

n9.3023 

.9911 

28 

* 

64  Aquarii 

64 

-42 

-90 

9  24.9  -  6  38  38 

-1.1921 

.5253 

+.1612 

n9.2689 

.9924 

28 

70  Aquarii 

6 

+43 

-27 

14  10.3  -  2    1  39 

+0.1768 

.5232 

+.1650 

n9.2900 

.9916 

29 

f^  Aquarii 

44 

+80 

+23 

4  28.9i  +11  51  49 

1 

+1.0214 

.5182 

+.1754 

n9.2309 

.9936 

29 

;^  Aquarii 
iZ>3  Aquarii 
B.A.C.  8214 

54 

+13 

-61 

5    1.6}  -11  36  26 

-0.3877 

.5181 

+.1757 

n9.1665 

.9953 

29 

44 

+80 

+56 

5  34.3 

-11    4  37 

+1.3198 

.5179 

+.1761 

719.2351 

.9935 

29 

64 

+82 

+29 

14  56.3 

-  1  58  43 

+1.1066 

.5154 

+.1813 

7*9.1535 

.9956 

29 

B.A.C.  8274 

64 

+83 

+36 

21  53.9 

+  4  46  59 

+1.1841 

.5137 

+.1845 

7i9.0923 

.9967 

30 

27  Piscium 

54 

-17 

-90 

3  20.7 

+10    4  29 

-0.9294 

.5130 

+.1866 

718.8731 

.9988 

30 

29  Piscium 

54 

-38 

-90 

5    2.1 

+11  42  58 

-1.1965 

.5129 

+.1873 

718.8I6I 

.9991 

30 

B.A.C.  81 

64 

+49 

-25 

17  15.4 

-  0  24  22 

+0.2169 

.5117 

+.1905 

718.7103 

.9994 

30 

14  Ceti 

64 

+  7 

-72 

23  12.4 

+  5  22  37 

-0.5424 

.5115 

+.1918 

718.3297 

.9999 

July    1 

15  Ceti 

4S 

64 

+21 

-53 

0  35.2 

+  6  43    5 

-0.2796 

.5115 

+.1919 

718.3291 

9.9999 

2SCeti,muU. 

64 

+55 

-2J 

14  26.1 

-  3  49  30 

+0.3027 

.5126 

+.1927 

8.0648 

0.0000 

1 

29  Ceti 

64 

+38 

-35 

16  40.3 

-  1  39    4  +0.0242 

.5129 

+.1926 

8.3587 

9.9999 

1 

33  Ceti 

6 

+26 

-48 

18    3.4I  -  0  18  21 1  -0.1946 

.5130 

+.1925 

8.4847 

.999b 

1 

35  Ceti 

64 

+35 

-38 

19    6.9I  +  0  43  24!  -0.0248 

.5133 

+.1924 

8.4923 

.9998 

1 

f  Piscium 

6 

-  4 

-83 

21  55.5,  +  3  27  15j  -0.7445 

.5138  +.1921     8.7079 

.9994 

'  1  mr          

2  V  Piscium 

44 

+13 

-63 

10  28.0'  -  8  21  47!  -0.4:<17 

0.5170   +.1898     8  9248  9.9985 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        f| 

PLANETS  AND  STARS  BY  THE  MOON. 

Date. 
1869. 

Star's  Name. 

i 

Tiimiting 
ParallelB. 

Wash- 
iDgton 

M  nnn 

1  Mean  Time  of  CoDjanctioD. 

1 

1 

6i 

North- 
ern. 

Sontfa- 
em. 

Time  of 

<5. 

H 

Y 

a/ 

y 

Log 

co«4' 

July    3 

64Ceti 

o 

-16 

-8S 

h    m 
2    4.9 

h    m    1 
+  6  47  52 

-0.9300  0.5226 

+.1842 

9.1412 

9.9958 

3 

^>  Ceti 

4i 

-27 

-82 

2  55.2 

+  7  36  39 

-1.0757 

.5228 

+.1838 

9.1559 

.9955 

3 

B.A.C.  741 

6i 

-19 

SI 

8  48.8 

-10  40  13 

-0.9670 

.5254 

+.1807 

9.2000 

.9945 

3 

|«Ceti 

4 

+90 

+  6 

10  42.0 

-  8  50  25 

+0.7303 

.5264 

+.1796 

9.1365 

.9959 

3 

fi  Ceti 

5 

■161 

-13 

19    8.6 

-  0  39    2 

+0.3915 

.5305 

+.1742 

9.^03 

.9939 

4 

B.A.C.  987 

6i 

+  2 

-73 

8  11.6 

+11  59  45 

-0.6285 

5380 

+.1638 

9.3370 

J)895 

4 

/  Tauri 

4 

+90 

+23 

17  37.1 

-  2  52  40 

+0.9410 

.5440 

+.1545 

9.3348 

.9896 

5 

Wei.  III.  1085 

84 

+90 

+21 

9  13.5 

-11  46  52 

+0.8825 

.5544 

+.1362 

9.4034 

.9856 

5 

Lai.  7671 

6 

-52 

-73 

11  12.4 

-  9  51  56 

-1.2703 

.5556 

+.1337 

9.4645 

.9807 

5 

Lai.  7677 

8 

-50 

-73 

11  17.3 

-  9  47  11 

-1.2581 

.5558 

+.1336 

9.4645 

.9807 

5 

Lai.  7702 

94 

-30 

-73 

11  32.6 

-  9  32  25 

-1.0874 

.5563 

+.1329 

9.4613 

.9810 

5 

Wei.  IV.  24 

9 

+90 

+33 

12  11.4 

-  8  54  56' 

+1.0373 

.5566 

+.1323 

9.4100 

.9851 

5 

Lai.  7753 

74 

+55 

-12 

12  16.7 

-  8  49  49 

+0.2952 

.5567 

+.1322 

9.4297 

.9837 

5 

B.A.C.  1281 

7 

+12 

-55 

12  19.6 

-  8  47    0 

-0.4418 

.5568 

+.1320 

9.4483 

.9822 

5 

Rumk.  1103 

7 

+85 

+  7 

12  24.0 

-  8  42  50 

+0.6489 

.5568 

+.1319 

9.4209 

.9644 

5 

Rumk.  1110 

-25 

-73 

12  58.6 

-  8    9  22 

-1.0285 

.5572 

+.1311 

9.4644 

.9806 

5 

48  Tauri 

6 

+90 

+43 

14  29.8 

-  6  41  12 

+1.1489 

.5582 

+.1289 

9.4150 

.9848 

5 

Rumk.  1136 

6 

+58 

-  9 

14  57.6 

-  6  14  22 

+0.3426 

.5585 

+.1283 

9.4373 

.9631 

5 

Lai.  8031 

9 

-50 

-73 

15  45.1 

-  5  28  29 

-1.2517 

.5591 

+.1272 

9.4778 

.9795 

5 

y  Tauri 

4 

+90 

+41 

16  19.0 

-  4  55  44 

+1.1275 

.5594 

+.1264 

9.4216 

.9843 

5 

55  Tauri 

7 

+48 

-17 

16  21.1 

-  4  53  42 

+0.1836 

.5595 

+.1263 

9.4457 

.9824 

5 

Rumk.  1161 

-12 

-73 

17    1.7 

-  4  14  29 

-0.8498 

.5599 

+.1254 

9.4724 

.9800 

5 

Rumk.  1163 

8 

+35 

-29 

17    5.2 

-  4  11     7 

-0.0281 

.5599 

+.1253 

9.4531 

.9618 

5 

d*  Tauri 

44 

-  5 

-73 

17  41.6 

-  3  35  55 

-0.7345 

.5603 

+.1244 

9.4717 

.9801 

5 

63  Tauri 

6 

+43 

-22 

17  55.8 

-  3  22  14 

+0.1009 

.5605 

+.1241 

9.4525 

.9818 

5 

B.A.C.  1351 

64 

+53 

-13 

17  57.4 

-  3  20  41 

+0.2609 

.5605 

+.1241 

9.4487 

.9821 

5 

^  Tauri 

6 

+  5 

-63 

18  13.2 

-  3    5  27 

-0.5694 

.5607 

+.1237 

9.4693 

.9633 

5 

Lai.  8249 

74 

+27 

-37 

18  20.8 

-  2  58    3 

-0.1697 

.5608 

+.1235 

9.4603 

.9611 

5 

Lai.  8256 

8 

+39 

-25 

18  23.6 

-  2  55  24 

+0.0411 

.5608 

+.1234 

9.4554 

i)815 

5 

(P  Tauri 

5 

-24 

-73 

18  50i2 

-  2  29  38 

-1.0090 

.5611 

+.1225 

9.4811 

i^791 

5 

70  Tauri 

7 

+90 

+39 

18  56.5 

-  2  23  34 

+1.1038 

.5612 

+.1226 

9.4306 

.9636 

5 

Rumk.  1189 

+47 

-17 

19  16.3 

-  2    4  29 

+0.1772 

.5615 

+.1221 

9.4547 

.9816 

5 

Rumk.  1192 

+29 

-35 

19  19.4 

-  2    1  37 

-0.1343 

.5615 

+.1220 

9.4623 

.9609 

5 

Rumk.  1197 

-45 

-72 

19  33.2 

-  1  48    7 

-1.2196 

.5617 

+.1217 

9.4878 

.9785 

5 

Rumk.  1203 

+90 

+21 

20    9.6 

-  1  13    2 

+0.8628 

.5621 

+.1208 

9.4405 

.9828 

5 

75  Tanri 

6 

+90 

+18 

20  12.3 

-  1  10  23 

+O.8074 

.5622 

+.1207 

9.4423 

.9827 

5 

0^  Tauri 

44 

+90 

+53 

20  16.0 

-  1    6  50 

+1.2320 

.5622 

+.1206 

9.4314 

.9896 

5 

Rumk.  1210 

+90 

+35 

20  26.8 

-  0  56  22 

+1.0442 

i>623 

+.1203 

9.4363 

.9a31 

5 

Rumk.  1212 

6 

+14 

-51 

20  34.5 

-  0  49    1 

-0.4044 

.5624 

+.1231 

9.4722 

.9800 

5 

Rumk.  1214 

-  5 

-72 

20  38.4 

-  0  45  15 

-0.7316 

.5625 

+.1200 

9.4798 

.9793 

5 

Rumk.  1215 

7 

-  5 

-72 

20  39.0 

-  0  44  40 

-0.7630 

.5625 

+.1200 

9.4805 

.9792 

5 

B.A.C.  1391 

5 

+90 

+38 

21    9.1 

-  0  15  35 

+1.0872 

.5629 

+.1192 

9.4378 

.9631 

5 

Rumk.  1232 

+90 

+15 

21  57.4 

+  0  31    8 

+0.7494 

.5635 

+.1180 

9.4486 

.9821 

5 

Rumk.  1233 

-16 

-73 

22    3.8 

+  0  37  17 

-0.9036 

.5636 

+.1178 

9.4800 

.9792 

5 

B.A.C.  1406 

7 

+90 

+40 

22  31.8 

+  1    4  17 

+1.1031 

.5640 

+.1171 

9.4415 

.9827 

5 

Rumk.  1238 

10 

+90 

+28 

22  53.7 

+  1  25  24 

+0.9464 

.5643 

+.1166 

9.4465 

.9623 

5 

Lai.  8599 

9 

+17 

-47 

22  58.0 

+  1  29  33 

-0.3544 

.5644 

+.1165 

9.4775 

.9795 

5 

Lai.  8610 

8 

+66 

-  2 

23    6.6 

+  1  37  56 

+0.4533 

.5645 

+.1162 

9.4590 

.9812 

5 

Lai.  8613 

8 

+58 

-13 

23    8.0 

+  1  39  17 

+0.2429 

.5645 

+.1162 

9.4641 

.9808 

5 

a  Tauri 

1 

+90 

+32 

23  32.4 

+  2    2  49 

+1.0111 

.5644 

+.1156 

9.4467 

.9823 

6 

Lai.  8678 

8 

-29 

-72 

0    4.8 

+  2  34    3 

-1.0681 

.5648 

+.1147 

9.4963 

.9775 

6 

89  Tauri 

7 

+77 

+  5 

0  32.8 

+  315 

+0.5728 

.5651 

+.1140 

9.4601 

.9611 

6 

Rumk.  1241 

+90 

+49 

1  18.5 

+  3  45  11 

+1.1923 

.5656 

+.1127 

9.4471 

.9823 

G 

Rumk.  1243 

8 

+90 

+53 

1  32.2 

+  3  58  27 

+1.2243 

.5657 

+.1122 

9.4470 

.9823 

6  Rumk.  1246 

7 

+57     -  81 

2    1.2 

+  4  26  23 

+0.3302 

0.5661 

+.1116 

9.4697 

9.9802 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 

] 

• 

B 

PLAN] 

Lim 
Para 

ETjS  AND  STARS  BY  1 

:'HE  MC 

Vashingtoi 

>ON, 

Wing 
dlela. 

Wash- 
iogton 

At\ 

1  Mean  Time  of  Cox^aoction. 

Date 

Stftr'H  NiunA 

MeaD 

1869. 

July    6 

•J  Itll     D    *^  lAAAA^v 

I 

CO 

North- 
em. 

+90 

South- 
em. 

+3S 

Time  of 

c5. 

H 

Y 

a/ 

y 

Log 
Bin^ 

Log 

COM  J' 

Rumk.  1247 

h     m 
2     1.5 

h    m    b 
+  4  26  43 

+1.0732 

0.5661 

+.1116 

9.4521 

9.9818 

6 

Runik.  125] 

-37 

-72 

2  10.2 

+  4  35    6 

-1.1495 

.5662 

+.1113 

9.5033 

.9767 

6 

Rumk.  1254 

+90 

+43 

2  18.3 

+  4  42  57 

+1.1282 

.5663 

+.1111 

9.4514 

.9819 

6 

Rumk.  1258 

6 

-23 

-72 

2  33.7 

+  4  57  48 

-0.9933 

.5664 

+  1107 

9.5008 

.9770 

6 

Lai.  8852 

9i 

+70 

+  1 

2  39.2 

+  534 

+0.5002 

.5665 

+.1106 

9.4674 

.9804 

6 

Rumk.  1269 

6i 

-18 

-72 

3  59.5 

+  6  20  34 

-0.9264 

.5674 

+.1084 

9.5028 

.9768 

6 

B.A.C.  1468 

6 

-13 

-72 

4    4.4 

+  6  25  19 

-0.8509 

.5075 

+.1083 

9.5013 

.9770 

6 

Rumk.  1276 

+  6 

-60 

4  27.2 

+  6  47  19 

-0.5518 

.5678 

+.1077 

9.4958 

.9776 

6 

BA.C.  1478 

7i 

-  5 

-72 

5    8.0 

+  7  26  38 

-0.7303 

.5682 

+.1065 

9.5012 

.9770 

6 

i  Tauri 

H 

-  6 

-71 

6  18.6 

+  4  34  46 

-0.7372 

.5690 

+.1046 

9.5040 

.9767 

6 

Rumk.  1300 

+75 

+  5 

6  35.5 

+  8  51    4 

+0.5527 

.5692 

+.1042 

9.4760 

.9796 

6 

Rumk.  1301 

6 

-3 

-71 

6  36.4 

+  8  51  59 

-0.7055 

.5692 

+.1041 

9.5040 

.9767 

C 

Rumk.  1302 

7 

+  2 

-64 

6  37.0 

+  8  52  33 

-0.6121 

.5692 

+.1041 

9.5020 

.9769 

6 

B.A.C.  1563 

6i 

-41 

-71 

12  27.2 

-  9  29  40 

-1.1798 

.5736 

+.0939 

9.5261 

.9740 

6 

m  Tauri 

6h 

+45 

-18 

13  20.8 

-  8  37  53 

+0.1128 

.5738 

+.0927 

9.5007 

.9770 

6 

B.A.C.  1651 

6i 

0 

-65 

19    3:9 

-  3    7  20 

-0.6514 

.5774 

+.0821 

9.5272 

.9739 

6 

119  Tauri 

5i 

+90 

+33 

23  52.3 

+  1  30  31 

+0.9526 

.5805 

+.0729 

9.5013 

.9770 

7 

120  Tauri 

6 

+90 

+40 

0  25.6 

+  2    2  38 

+1.0440 

.5810 

+.0715 

9.5002 

.9771 

7 

B.A.C.  1733 

^h 

-21 

-70 

0  25.7 

+  2    2  45 

-0.9640 

.5810 

+.0715 

9.5418 

.9719 

7 

B.A.C.  1835 

6i 

-26 

-69 

6  35.4 

+  7  58  45 

-1.0162 

.5844 

+.0593 

9.5507 

.9707 

7 

X^  Orionis 

4h 

+21 

-36 

9    6.8 

+10  24  33 

-0.2806 

.5856 

+.0544 

9.5392 

.9723 

7 

;t^  Orionis 

6 

+54 

-  5 

9  21.0 

+10  38    9 

+0.2776 

.5857 

+.0540 

9.5282 

.9738 

7 

X^  Orionis 

5 

+70 

+  7 

12  52.2 

-  9  58  37 

+0.4867 

.5876 

+.0464 

9.5275 

.9739 

7 

X^  Orionis 

5 

+38 

-17 

13    2.9 

-  9  48  15 

+0.0312 

.5876 

+.0461 

9.5369 

.9726 

10 

d  Cancri 

4 

+28 

-33 

5  34.3 

+  4  12  34 

-0.1527 

.5968 

-.0985 

9.5045 

.9766 

11 

7  Leonis,  mu^ 

6i 

+{K) 

+35 

2  20.4 

+  0  10  40 

+1.0651 

.5907 

-.1380 

9.4119 

.9850 

11 

8  Leonis 

6i 

-28 

-73 

2  47.2 

+  0  36  24 

-1.0656 

.5903 

-.1390 

9.4666 

.9805 

11 

34  Leonis 

6 

+26 

-42 

17    6.7 

-  9  36  27 

-0.1945 

.5847 

-.1618 

9.3837 

.9869 

11 

37  Leonis 

6 

-16 

-76 

19  13.C 

-  7  34  55 

-0.9191 

.5839 

-.1648 

9.3951 

.9862 

12 

I  Leonis 

5 

427 

-43 

8  59.9 

+  5  41  30 

-0.1714 

.5777 

-.1824 

9.2897 

.9916 

12 

B.A.C.  3837 

Gh 

+54 

-18 

19  38.8 

-  8    2  40 

+0.2924 

.5732 

-.1931 

9.1835 

.9949 

13 

V  Virginis 

4h 

-17 

-83 

9  32.3 

+  5  21  14 

-0.9464 

.5681 

-.2032 

9.1018 

.9965 

13 

B.A.C.  3996 

6 

+43 

-30 

10  58.8 

+  6  44  40 

+0.1071 

.5677 

-.2039 

9.0136 

.9977 

13 

b  Virginis 

6 

+85 

0 

15  45.4 

+11  21  15 

+0.6714 

.5661 

-.2063 

8.8834 

.9987 

13 

B.A.C.  4104 

6i 

-  8 

-85 

20  57.4 

-  7  37  41 

-0.8076 

.5644 

-.2083 

8.9211 

.9985 

14 

c  Virginis 

5 

-12 

-86 

0  50.6 

-  3  52  30 

-0.8744 

.5634 

-.2094 

8.8481 

.9989 

15 

80  Virginis 

6 

4«r> 

+14 

10  39.4 

+  4  46  45 

+0.8989 

.5585 

-.2063 

n8.9161 

.9985 

16 

f  LibrsB 

6 

+77 

+  5 

22  13.6 

-  8  51  44 

+0.7479 

.5604 

-.1799 

»9.2945 

.9914 

16 

^  Libr® 

6 

+36 

-33 

23  18.y 

-  7  49  23 

+0.0587 

.5610 

-.1788 

»9.2759 

.9921 

17 

18  Libree,  mul. 

ei 

+12 

-60 

0  16.3 

-  6  53  18 

-0.3850 

.5611 

-.1776 

n9.2654 

.9925 

17 

B.A.C.  5070 

6 

-24 

-90 

11  25.C 

+  3  52  26 

-0.9729 

.5632 

-.1643 

n9.3143 

.9906 

17 

y  LibrflB 

H 

+76 

+  4 

16  33.2 

+  8  49  55 

+0.7303 

.5643 

-.1577 

n9.3942 

.9862 

17 

^  Librae 

6 

+75 

+20 

20  20.2 

-11  30  56 

+1.0784 

.5649 

-.1528 

n9.4201 

.9844 

18 

48  Librie 

H 

-54 

-90 

2  36.5 

-  5  27  48 

-1.2534 

.5662 

-.1433 

n9.3806 

.9871 

18 

49  Librae 

5i 

+74 

+18 

3  32.7 

-  4  33  34 

+0.9437 

.5665 

-.1419 

n9.4441 

.9825 

18 

A  Opbiuchi 
24  Soorpii 

5 

-  8 

-85 

17    2.8 

+  8  28    3 

-0.6434 

.5691 

-.1205 

n9.4488 

.9821 

18 

5 

+28 

-34 

21  34.7 

-11    9  35 

+0.0400 

.5698 

-.1126 

n9.4777 

.9795 

19 

B.A.C.  5700 

Gh 

+71 

+52 

4  17.2 

-  4  41  20 

+1.2546 

.5709 

-.1009 

»9.5198 

.9748 

19 

20  Opbiuchi 
B.A.C.  5771 

6 

+46 

-16 

6  23.4 

-  2  39  41 

+0.3757 

.5712 

-.0967 

n9.5057 

.9765 

19 

6i 

-53 

-90 

9  11.8 

+  0    2  42 

-1.2045 

.5716 

-.0919 

»9.4765 

.9796 

20 

B.A.C.  6081 

6i 

+35 

-22 

7  34.2 

-  2  22  42 

+0.2631 

.5729 

-.0483 

n9.5408 

.9721 

20 

B.A.C.  6098 

6 

+62 

0 

8  41.8 

-  1  17  36 

+0.6400 

.5729 

-.0462 

:  n9.5490 

'    .9709 

20 

fi^  Sagittarii 

4 

+69 

+11 

13  31.2 

+  3  21  32 

+0.8179 

.5729 

-.0364 

1  n9.5561 

1    .9609 

1 

20 

15  Sasittarii 

5 

+46 

-11 

14    9.5 

+  3  58  28 

+0.4498 

.5729!  -.0355 

'  W9.5496 

.9708 

201  16  Sagittarii 

6 

+23 

-328  14  10.21  +  3  5!)  lOl  +0.0881 

0.5729  -.0355 

n9.5427 

9.9718 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

t 

PLANETS  AND  STARS  BY  THE  MOON. 

4 

Limiting 
ParfUlels. 

WAKh- 

iDgton 

At  Wnshingtoi 

n  Mean  Time  of  Conjanction. 

T>nfn 

MtAr'ic  NnniA 

«« 

Menu 

lSvv« 

9^  %mmW    B   A^  CvUAva 

1 
5 

North- 
em. 

Sonth- 
em. 

Time  of 

c5. 

H 

Y 

a/ 

y 

Log 
uini' 

Log 

COM  a' 

July  20 

21  Sagittarii 

o 

+26 

-2& 

h     m 
18  33.9 

h    m    8 
+  8  13  28 

+0.1487 

0.5725 

-.0263 

n9.5465 

1 

9.9713 

2l\  B.A.C.  6336 

Gh 

469 

+24 

0     0.6 

-10  31  27 

+0.9872 

.5720 

-.0155 

n9.5641 

.9687 

21  B.A.C.  6347 

;  6j^ 

+57 

-2 

0  27.2 

-10    5  49 

+0.6134 

.5720 

-.0143 

n9.5574 

.96.97 

21  29  Sagittarii 

1   6 

+  6 

-47 

5  10.2 

-  5  32  52 

-0.1657 

.5714   -.0052 

n9J>436 

.9717 

21  33  Sagittarii 

6 

469 

4S0 

7    2.5 

-  3  44  36 

+0.9434 

.5708   -.0014 

n^.5643 

.9686 

21  f'  Sagittarii 

6 

+27 

-25 

8  31.2 

-  2  18  57 

+0.2058 

.5706  +.0018 

n9.5508 

.9707 

2i;  l^  Sagittarii 
21:  B.AC.  6536 

4 

+64 

+  3 

8  40.6 

-  2    9  57 

+0.6882 

.5704 

+.0021 

n9.5597 

i)694 

6 

-59 

-90 

13  21.4 

+  2  20  56 

-1.1869 

.5698 

+.0108 

n9.523:3 

.9744 

21  B.A.C.  6539 

6 

+58 

-  1 

13  26.4 

+  2  25  50 

+0.6298 

.5695 

+.0117 

n9.558J 

.9696 

21 

TT  Sagittarii 

3 

+63 

+  2 

13  58.0 

+  2  56  14 

+0.6771 

.5695 

+.0125 

n9.5588 

.9695 

21 

B.A.C.  6671 

6 

469 

+59 

23  18.1 

+11  56  48 

+1.2612 

.5672 

+.0306 

n9.5656 

.9684 

22, /Sagittarii 

5 

+14 

-43 

6  14.9 

-  5  2J  53 

-0.0987 

Mol 

+.0439 

n9.5355 

.9728 

22  57  Sagittarii 

5i 

-2j 

-90 

8  52.5 

-  2  48  43 

-0.7280 

.5639 

+.0490 

n9.5207 

.9747 

22;  a  Sagittarii 

H 

+32 

-27 

21  11.9 

+  9    5  27 

+0.1743 

.5592 

+.0715 

«9.5240 

^43 

23 

TT  Capricor. 

5 

-  5 

-72 

0  51.1 

-11  22  42 

-0.5133 

.5576 

+.0776 

»9J>045 

^66 

23  p  Capri.,  mult. 

5 

-27 

-90 

1  34.1 

-10  41     7 

-0.8843 

.5573 

+.0790 

n9.4956 

.9776 

23j  0  Capri.,  mttlt. 

6 

+22 

-38 

2    1.8 

-10  14  23 

-0.0144 

.5572 

+.0795 

»9.5128 

.9736 

23|  y  Capricor. 

H 

+19 

-41 

6  39.6 

-  5  46    2 

-0.0794 

.5550 

+.0874 

n9.5036 

.9767 

23,  B.A.C.  7202 

6 

+46 

-16 

10  37.8 

-  1  55  35 

+0.3693 

.5534 

+.0939 

n9.5054 

.9765 

23 

B.A.C.  72J9 

6i 

+38 

-23 

11     4.0 

-  1  30  16 

+0.2340 

.5531 

+.0944 

n9.501d 

J97G9 

23 

19  Capricor. 

6 

+47 

-16 

13  37.9 

+  0  58  39 

+0.3725 

.5517 

+.0986 

n9.4995 

.9772 

23 

21  Capricor. 

6 

+40 

-23 

16  29.6 

+  3  44  41 

+0.2504 

.5506 

+.1030 

n9.4908 

.9781 

23 

0  Capricor. 

4 

+36 

-26 

18  53.7 

+  6    4    6 

+0.1881 

.5495 

+.1065 

119.4840 

.9788 

24  31  Capricor. 

64 

+72 

+34 

0  45.7 

+11  44  40 

+1.1200 

.5463 

+.1151 

n9.4901 

.97d2 

24 

I  Capricor. 

4i 

+70 

+  1 

2  41.1 

-10  23  39 

+0.6697 

.5454 

+.1179 

n9.4754 

.9797 

24 

42  Capricor. 

6 

-45 

-90 

12    5.5 

-  1  17    7 

-1.1811 

.5409 

+.1302 

n9.4023 

.9857 

24 

44  Capricor. 

6 

-  9 

-90 

12  49.5 

-  0  34  31 

-0.6831 

.5405 

+.1313 

n9.4128 

.9849 

24 

45  Capricor. 

6 

+16 

-51 

13  17.0 

-  0    7  55 

-0.2363 

.5403 

+.1316 

«9.4227 

.9642 

24 

fi  Capricor. 

5 

-23 

-90 

17  50.2 

+  4  16  46 

-0.9220 

.5380 

+.1374 

n9.3886 

.9866 

25 

I  Aquarii 

4 

+52 

-16 

0  22.4 

+10  36  51 

+0.3708 

.5349 

+.1448 

n9.3986 

.9659 

25 

42  Aquarii 

6 

+32 

-36 

5  35.1 

-  8  19  59 

+0.0177 

.5325 

+.1505 

n9.3675 

.9879 

25 

45  Aquarii 

6 

+76 

+  3 

6  41.4 

-  7  15  42 

+0.7093 

.5320 

+.1516 

n9.3824 

.9670 

25  B.A.O.  7835 

64 

+77 

+35 

12  16.2 

-  1  51     5 

+1.1582 

.5294 

+.1569 

n9.3707, 

.9877 

25  ff  Aquarii 

44 

-50 

-90 

12  37.3 

-  1  30  35 

-1.2514 

.5292 

+.1574 

n9.2937 

.9914 

25 

58  Aquarii 

6 

-20 

-90 

13    8.8 

-  1     0    5 

-0.9172 

.7291 

+.1578 

n9.3023 

.9911 

25 

70  Aquarii 

6 

+39 

-30 

21  46.9 

+  7  22  34 

+0.1154 

.5254 

+.1654 

«U.2899 

.9916 

26  xi;^  Aquarii 

44 

+81) 

+18 

12    2.9 

-  2  46  27 

+0.9554 

.5230 

+.1756 

n9.2309 

.9936 

26 

^  Aquarii 

54 

+10 

-65 

12  35.5 

-  2  14  46 

-0.4551 

.5199 

+.1761 

n9.1654 

.9953 

26 

tif'^  Aquarii 
B.A.C.  8214 

44 

+80 

+45 

13    8.2 

-  1  43    2 

+1.2543 

.5196 

+.1763 

»9.2350 

i)935 

26 

64 

+«2 

+25 

22  29.1 

+  9  21  41 

+1.0385 

5168 

+  1817 

n9.1534 

.9956 

27 

B.A.C.  8274 

64 

+83 

+30 

5  26.2 

-  9  53    7 

+1.1148 

.5149 

+.1849 

n9.0923 

.9067  ■ 

27  27  Pisoium 

54 

-22 

-90 

10  52.8 

-  4  35  45 

-1.0035 

.5137 

+.186') 

n8.8730 

.9968 

27;  2D  Piscium 

54 

-46 

-90 

12  34.2 

-  2  57  13 

-1.2709 

.51:J5 

+.1875 

n8.8159 

.9991 

28  B.A.C.  81 

64 

+45 

-29 

0  48.4 

+  8  56  22 

+0.1436 

.5118 

+.1907 

n8.7100 

.9994 

28 

14  Ceti 

64 

+  3 

-79 

6  46.5 

-  9  15  38 

-0.6183 

.5113 

+.1017 

118.3292 

.9999 

28 

15  Ceti 

64 

+17 

-58 

8    9.6 

-  7  54  51 

-0.3547 

.5111 

+.1919 

fi8.3286 

,9.9999 

28 

26  Ceti,  muZf. 

64 

+50 

-24 

22    4.8 

+  5  36  54 

+0.2304 

.5114 

+.1923 

8.0657 

0.0000 

29 

29  Ceti 

64 

+34 

-39 

0  19.9 

+  7  48  13 

-0.0491 

.5114 

+.1921 

8.3591 

9.9999 

29 

33  Ceti 

6 

+22 

-52 

1  43,5 

+  9    9  30 

-0.2687 

.5115 

+.1923 

8.4850 

.9998 

29 

35  Ceti 

64 

+31 

-42 

2  47.5 

+10  11  43 

-0.0981 

.5116 

+.1919 

8.492^ 

.9996 

29 

/Piscium 

6 

-  9 

-87 

5  37.5 

-^11     3    7 

-0.8210 

.5117 

+  1915 

8.7081 

.9994 

29 

V  Piscium 

44 

+  9 

-68 

18  17.1 

+  1  15    3 

-0.5051 

.5139 

+.1889 

8.9251 

.9985 

30;  64  Ceti 

64 

-21 

-82 

10    5.7 

-  7  23  39 

-1.0030 

.5184 

+.1830 

9.1411 

.9:)56 

30  fi  Ceti 

44 

-33 

-82 

10  56.6;  -^  6  M  11 

^1.1497 

.518« 

+.1826 

9.1559 

.9955 

30 

B.A.C.  741 

64 

-24 

-81 

17  55.-1 

+  0  14  10 

-1.03S7 

0.521 1 

+.17;)5 

9.2001 

9.!>IM5 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON. 

• 

Limiting 
PtirallelH. 

Wash- 
ington 

At  Washington 

I  Mean  Time  of  Conjunction. 

Date. 
1869. 

Star's  Knme. 

1 
4 

Mean 
Time  of 

6. 

North- 
ern. 

: 

o 

486 

South- 
ern. 

n 

h    m    8 
+  1     5  41 

Y 

a/ 

V 

.     Log 
8in> 

Log 
cos  J' 

July  30 

^Ceti 

!    +^2 

h     m 
18  50.3 

+0.6702 

0.5219 

+.1783 

9.1366 

9.9959 

31 

B.A.C.  830 

6 

+  6 

-70 

2  10.5 

+  8  12  48 

-0.5611 

.5250 

+.1738 

9.2474 

.9931 

31 

izCeti 
B.A.C.  J)87 

5 

+57 

-16 

3  25.1 

+  9  25  12 

+0.3321 

.5258;  +.1728 

9.2203 

.9939 

31 

6i 

-2 

-77 

16  41.7 

-  1  42  18 

-0.6905 

.5325  +.1623 

9.3370 

.9895 

Aug.  1 

/Tauri 

4 

+90 

+19 

2  17.6 

+  7  35  44 

+0.8946 

.5380 

+.1534 

9.3349 

.9896 

Wei.IIM085 

8i 

+90 

+18 

18  11.6 

-  1     0  50 

+0.8418 

.5483 

+.1350 

9.4034 

.9856 

Lai.  7702 

9i 

-35 

-73 

20  33.3 

+  1  16  12 

-1.1410 

.5499 

+.1318 

94613 

.9810 

Wei.  IV.  24 

9 

+90 

+30 

21  12.8 

+  1  54  24 

+0.9984 

.5504 

+.1309 

9.4100 

.9851 

Lai.  7753 

n 

+52 

-15 

21  18.3 

+  1  59  38 

+0.2515 

.5504 

+.1308 

9.4297 

.9837 

B.A.C.  1281 

7 

+  9 

-58 

21  21.2 

+  2    2  31 

-0.4906 

.5504 

+.1308 

9.4483 

.9822 

Rumk.  1103 

7 

+80 

+  5 

21  25.6 

+  2    6  46 

+0.6080 

.5505 

+.1307 

9.4209 

.9844 

Rumk.  1110 

-30 

-73 

22    0.9 

+  2  40  52 

-1.0804 

.5509 

+.1300 

9.4644 

.9808 

48  Tauri 

6 

+90 

+39 

23  33.8 

+  4  10  42 

+1.1120 

.5513 

+.1278 

9.4150 

.9848 

2 

Rumk.  1136 

6 

+55 

-11 

0    2.1 

+  4  38    4 

+0.3004 

.5522 

+.1272 

9.4373 

.9831 

2 

y  Tauri 

4 

+90 

+38 

1  25.0 

+  5  58  11 

+1.0912 

.5532 

+.1253 

9.4217 

.9843 

2 

55  Tauri 

7 

+45 

-20 

1  27.2 

+  6    0  17 

+0.1412 

.5532 

+.1253 

9.4457 

.9824 

2 

Rumk.  1161 

-16 

-73 

2    8.5 

+  6  40  15 

-0.8993 

.5537 

+.1244 

9.4724 

.9800 

2 

Rumk.  1163 

8 

+33 

-31 

2  12.0 

+  6  43  38 

-0.0718 

.5537 

+.1243 

9.4531 

.9817 

2 

rfi  Tauri 

4 

-  8 

-73 

2  49.1 

+  7  19  31 

-0.7829 

.5542 

+.1234 

9.4717 

.9801 

2 

63  Tauri 

6 

+40 

-24 

3    3.5 

+  7  33  26 

+0.0584 

.5543 

+.1231 

9.4526 

.9818 

2 

B.A.C.  1351 

64 

+50 

-15 

3    5.2 

+  7  35    2 

+0.2195 

.5543 

+.1231 

9.4487 

.9821 

2 

^  Tauri 

6 

+  2 

-67 

3  21.3 

+  7  50  35 

-0.6162 

.5544 

+.1229 

9.4693 

.9803 

2 

Lai.  8249 

7i 

+25 

-39 

3  29.0 

+  7  58    6 

-0.2138 

.5546 

+.1225 

9.4603 

.9811 

2 

Lai.  8256 

+37 

-27 

3  31.9 

+  8    0  49 

-0.0015 

.5547 

+.1224 

9.4554 

.9815 

2 

J3  Tauri 

5 

-28 

-73 

3  59.0 

+  8  27    2 

-1.0585 

.5550 

+.1218 

9.4811 

.9791 

2 

70  Tauri 

7 

+90 

+36 

4    5.4 

+  8  33  14 

+1.0686 

.5550 

+.1217 

9.4306 

.9a36 

2 

Rumk.  1189 

+45 

-20 

4  25.5 

+  8  52  41 

+0.1357 

.5553 

+.1212 

9.4547 

.9816 

2 

Rumk.  1192 

+27 

-37 

4  28.7 

+  8  55  46 

-0.1777 

.5553 

+.1211 

9.4623 

.9809 

2 

Rumk.  1203 

+90 

+19 

5  19.7 

+  9  45    4 

+0.8262 

.5559 

+.1198 

9.4405 

.9828 

2 

75  Tauri 

6 

+90 

+16 

5  22.5 

+  9  47  46 

+0.7705 

.5559 

+.1197 

9.4420 

.9827 

2 

01  Tauri 

44 

+90 

+49 

5  26.3 

+  9  51  22 

+1.1978 

.5560 

+.1197 

9.4315 

.9836 

2 

Rumk.  1210 

+90 

+32 

5  37.4 

+10    2    7 

+1.0088 

.5561 

+.1194 

9.4368 

.9831 

2 

Rumk.  1212 

6 

+12 

-i4 

5  45.1 

+10    9  33 

-0.4488 

.5562 

+.1192 

9.4722 

.9800 

2 

Rumk.  1214 

-  8 

-73 

5  49.1 

+10  13  25 

-0.7785 

.5563 

+.1191 

9.4798 

.9793 

2 

Rumk.  1215 

7 

-  9 

-73 

5  49.7 

+10  13  59 

-0.8098 

.5563 

+.1191 

9.4806 

.9792 

2 

B.A.C.  1391 

5 

+90 

+35 

6  20.3 

+10  43  37 

+1.0522 

.5567 

+.1183 

9.4378 

.9831 

2 

B.A.C.  1394 

7 

+90 

+40 

6  26.5 

+10  49  36 

+1.1064 

.5568 

+.1181 

9.4368 

.9831 

2 

Rumk.  1232 

+90 

+13 

7    9.5 

+11  31  10 

+0.7131 

.5573 

+.1171 

9.4486 

.9821 

2 

Rumk.  1233 

+  2 

-66 

7  16.0 

+11  37  26 

-0.6153 

.5574 

+.1169 

9.4800 

.9792 

2 

B.A.C.  1406 

7 

+90 

+37 

7  44.5 

-11  55    4 

+1.0688 

.5578 

+.1162 

9.4415 

.9827 

2 

Rumk.  1238 

10 

+90 

+25 

8    6.8 

-11  33  33 

+0.9114 

.5580 

+.1157 

9.4465 

.9823 

2 

Lai.  a599 

9 

+14 

-50 

8  11.1 

-11  29  21 

-0.3977 

.5580!  +.1156 

9.4775 

.9795 

2 

Lai.  8610 

8 

+63 

-  4 

8  20.0 

-11  20  47 

+0.4153 

.5582'  +.1154 

9.4590 

.9812 

2  Lai.  8613 

8 

+49 

-15 

8  21.4 

-11  19  25 

+0.2033 

.5582;  +.1153 

9.4641 

.9808 

2  a  Ttturi 

1 

+90 

+30 

8  46.2 

-10  55  27 

+0.9767 

.5585 

+.1147 

9.4467 

.9823 

2  Lai.  8678 

8 

-33 

-72 

9  19.1 

-10  23  40 

-1.1153 

.5589 

+.1138 

9.4963 

.9775 

2  89  Tauri 

7 

+73 

+  3 

9  47.6 

-  9  56    7 

+0.5362 

.5592 

+.1131 

9.4601 

.981 1 

2^  La!.  8714 

9 

-51 

-72 

9  53.7 

-  9  50  15 

-1.2546 

.5593 

+.1130 

9.5007 

.9770 

2,  Rumk.  1241 

+90 

+46 

10  34.1i  -  9  11  13 

,  +1.1598 

.5598 

+.1119 

,    9.4472 

.9823 

2 

Rumk.  1243 

8 

+90 

+49 

10  48.1 

-  8  57  43 

+1.1921 

.5599 

+.1116 

9.4470 

.9823 

2  Rumk.  1246 

7 

+55 

-10 

11  17.5 

-  8  29  18 

+0.2924 

.5603 

+.1108 

9.4697 

.9802 

2  Rumk.  1247 

+90 

+35 

11  17.8;  -  8  28  59 

;  +1.0402 

.5603 

+.1108 

9.4521 

.9818 

2  Rumk.  1251 

-42 

-72 

11  26.7 

-  8  20  27 

-1.1962 

.5603;  +.1106 

9.5033 

I    .9767 

2  Rumk.  1254 

+90 

+40 

11  35.0 

-  8  12  24 

!  +1.0957 

.5604;  +.1104 

9.4515 

]    .9819 

2 

Rumk.  1258 

6 

-27 

-72 

11  50.6 

-  7  57  18 

'  -1.0385 

0.5606 

+.1100 

9.5008 

9.9770 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

T\a^a 

Star*!!  Name. 

• 

B 

LimitiDg 
ParallelH. 

Wash- 
ington 

•            At  Washington  Mean  Time  of  Conjanctlon. 

1/ftte. 
1869. 

1 

9^ 

North- 
em. 

South- 
ern. 

Time  of 
6. 

H 

Y 

a/ 

y" 

8in> 

coec 

Aug.   2 

Lai.  8852 

467 

o 
-  1 

h     m 
11  56.2 

h    m    fa 
-  7  51  47 

+0.4642 

0.5606 

+.1098 

9.467^  9.9804  | 

Rumk.  1269 

^h 

-21 

-72 

13  17.9 

-  6  33    5 

-0.9712 

.5616 

+.1076 

9.502(1) 

.9768 

2 

B.A.C.  1468 

6 

-16 

-72 

13  22.9 

-  6  28  15 

-0.8950 

.5616 

+.1075 

9J>014 

srrro 

2 

Rumk.  1276 

+  3 

-63 

13  46.1 

-  6    5  52 

-0.5934 

.5619 

+.1069 

9.4958 

'    .9776 

2 

B.A.C.  1478 

74 

-  8 

-72 

14  27.5 

-  5  25  52 

-0.7729 

.5624 

+.1057 

9.5012 

.9770 

2 

i  Tauri 

54 

-  8 

-72 

15  39.3 

-  4  16  32 

-0.7789 

.5632 

+.1039 

9.5040 

.9767 

2 

Rumk.  1300 

+72 

+  3 

15  56.5 

-  3  59  58 

+0.5184 

.5634 

+.1035 

9.4760 

.9796 

2 

Rumk.  1301 

6 

-  6 

-72 

15  57.4 

-  3  59    1 

-0.7471 

.5634 

+.1034 

9i>040 

.9767 

2 

Rumk.  1302 

7 

0 

-68 

15  58.0 

-  3  58  27 

-0.6531 

.5634 

+.1034 

9.5021 

,9769 

2 

B.A.C.  1526 

6 

+90 

+60 

18  21.9 

-  1  39  34 

+1.2563 

.5649 

+.0997 

9.4646 

4W07 

2 

B.A.C.  1563 

64 

-47 

-71 

21  53.9 

+  1  45    1 

-1.2212 

.5675 

+.0936 

9.5261 

.0740 

2 

m  Tauri 

54 

+41 

-20 

22  43.9 

+  2  33  14 

+0.0722 

.5683 

+.0920 

9.5007 

.(WTO 

3 

B.A.C.  1651 

64 

-  3 

-68 

4  36.5 

+  8  13  16 

-0.6866 

.5724 

+.0816 

9.5272 

srji) 

3 

119  Tauri 

54 

+90 

+31 

9  28.8 

-11    4  55 

+0.9266 

.5756 

+.0724 

9.5013 

.0770 

3 

120  Tauri 

6 

+90 

+38 

10    2.6 

-10  32  22 

+1.0188 

.5760 

+.0716 

9.5002 

.9771 

3 

B.A.C.  1835 

64 

-28 

-69 

16  16.9 

-  4  31  44 

-1.0469 

.5798 

+.0596 

9.5507 

.^07 

3 

X^  Ononis 

44 

+19 

-38 

18  50.0 

-  2    4  14 

-0.3074 

.5816 

+.0543 

9.5392 

.9723 

3 

r*  Ononis 

6 

+51 

-  7 

19    4.3 

-  1  50  30 

+0.2328 

.5816 

+.0539 

9.5282 

.9738 

3 

y'  Orionis 

5 

+68 

+  6 

22  37.6 

+  1  34  52 

+0.4637 

.5838 

+.0463 

9.5275 

.9739 

3 

X*  Orionis 

5 

+37 

-19 

22  48.5 

+  1  45  21 

+0.0070 

.5840 

+.0461 

9.5369 

.9726 

68  Orionis 

6 

+69 

+  7 

2  10.6 

+  4  59  53 

+0.4829 

.5859 

+.0392 

9.5302 

.9735 

71  Orionis 

54 

+90 

454 

3  21.9 

+  6    8  28 

+1.1663 

.5867 

+.0362 

9.5169 

.9751 

15^  Geminor. 

8 

+15 

-40 

8  37.3 

+11  12    1 

-0.3850 

.5892 

+.0250 

9.5515 

.9706 

15^  Geminor. 

6 

+14 

-41 

8  37.8 

+11  12  28 

-0.3930 

.5893 

+.0250 

9.5517 

snoo 

16  Geminor. 

6 

+32 

-22 

8  42.4 

+11  16  51 

-0.0868 

.5894 

+.0249 

9.5458 

.9714 

V  Geminor. 

54 

+50 

-  6 

9    7.6 

+11  41    9 

+O.2106 

.5895 

+.0242 

9.5400 

.9722 

C  Gemin.,mu^ 

4 

+28 

-24 

23  19.9 

+  1  20  37 

-0.1519 

.5958 

-.0076 

9.5496 

.9708 

5 

56  Geminor. 

54 

+26 

-28 

6  27.7 

+  8  11  43 

-0.1932 

.5981 

-.0245 

9.5481 

.9711 

8 

I  Leonis 

5 

+28 

-42 

17  27.9 

-  8    2  37 

-0.1615 

.5867 

-.1853 

9JJ898 

.9916 

9 

B.A.C.  3837 

64 

+54 

-18 

3  48.0 

+  1  54  19 

+0.2968 

.5828 

-.1961 

9.1835 

.9949 

9 

V  Virginia 

44 

-16 

-83 

17  16.1 

-  9    7  16 

-0.9239 

.5776 

-.2065 

9.1018 

.9965 

9 

B.A.C.  3996 

6 

+43 

-29 

18  39.8 

-  7  46  39 

+0.1149 

.5770 

-ii074 

9.0136 

.9977 

9 

b  Virginis 

6 

+85 

+  1 

23  17.8 

-  3  18  43 

+0.6706 

,5754 

-.2097 

8.8834 

J99&7 

10 

B.A.C.  4104 

64 

-  7 

-85 

4  20.2 

+  1  32  50 

-0.7872 

.5737 

-iJ117 

8.921 1 

.9985 

10 

e  Virginis 

5 

-11 

-86 

8    6.4 

+  5  10  53 

-0.8535 

.5728 

-i2l29 

8.8481 

.9989 

11 

80  Virginis 

6 

+85 

+13 

16  59.6 

-11    5  32 

+0.8941 

.5655 

-.2091 

fi8.916l 

-9985 

13 

fi  Librae 

6 

+77 

+  5 

3  53.9 

-  1  24    2 

+0.7445 

.5647 

-.1810 

it9.2945 

.9914 

13 

^3  Librae 

6 

+37 

-33 

4  57.7 

-  0  22  29 

+0.0602 

.5642 

-.17i>8 

n9.2759 

.9921 

13 

18Librfle,7ituZ. 

64 

+12 

-60 

5  55.1 

+  0  32  53 

-0.3807 

.5642 

-.1786 

n9.2654 

.9925 

13 

B.A.C.  5070 

6 

-24 

-90 

16  57.1 

+11  11  55 

-0.9679 

.5649 

-.1652 

n9.3143 

iK)06 

13 

y  Librte 

44 

+76 

+  4 

22    3.1 

-  7  52  51 

+0.7266 

.5653 

-.1582 

n9.3942 

.9862 

14 

tf  Librie 

6 

+75 

458 

1  48.8 

-  4  14  59 

+1.0732 

.5656 

-.1529 

n9.4201 

.9844 

14 

48  Libras 

44 

-53 

-90 

8    3.6 

+  1  46  37 

-1.2517 

.5660 

-.1435 

»9.3806 

iW71 

14 

49  Libree 

54 

+74 

+18 

8  59.6 

+  2  40  45 

+0.9388 

.5662 

-.1421 

n9.4441 

.9825 

14 

0  Ophiuchi 

54 

-  9 

-85 

22  29.4 

-  8  17  59 

-0.6460 

.5675 

-.1200 

n9.4488 

.9821 

15 

24  Scorpii 
B.A.C.  5700 

5 

+28 

-34 

3     1.9 

-  3  55    0 

+0.0365 

.5681 

-.1125 

n9.4777 

.9795 

15 

64 

+71 

+52 

9  46.0 

+  2  34  49 

+1.2508 

.5685 

-1003 

119.5198 

J374S 

15 

29  Ophiuchi 

6 

+46 

-16 

11  52.8 

+  4  37    6 

+0.3718 

.5686 

-.0966 

n9.5057 

\    .9765 

15 

B.A.C.  5771 

64 

-54 

-90 

14  42.1 

+  7  20  27 

-1.2095 

.5686 

-.0913 

ndA76o 

.9796 

16 

B.A.C.  6081 

64 

+35 

-22 

13  15.2 

+  5    5  42 

+0ii596 

.5694 

-.0483 

n9i>408 

.9721 1 

16 

B.A.C.  6098 

6 

+62 

0 

14  23.5 

+  6  11  31 

+0.6377 

.5687 

-.0457 

n9.5490 

.9709 

16 

fi^  Sagittarii 
15  Sagittarii 

4 

+69 

+11 

19  16.4 

+10  54     9 

+0.8160 

.5687 

-.0367 

J19.5561 

XH599 

16 

5 

+45 

-11 

19  55.1 

+11  31  29 

+0.4467 

.5685 

-.0351 

»9.541H] 

»    .9708 

16 

16  Sagittarii 

6 

+23 

-32 

19  55.9 

+11  32  11 

+0.0837 

.5685 

i  -.o:x5o 

n9.5427 

.9718 

17 

21  Sagittarii 

5 

+26 

-28 

0  22.6 

-  8  10  30 

+0.J448 

0.5681 

'  -.025!) 

n9.546j 

.  9.9713  i 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         1 

PLANETS  AND  STARS  BY  THE  MOON. 

a 

limiting 
Parallels. 

Wauh- 
higton 

At  WashiDgton  Mean  Time  of  Coi^unetion. 

Dnte. 
1869. 

Star's  Name. 

i 

1 

64 

Mean 

Time  of 

(5. 

North- 
em. 

Sooth- 
em. 

H 

Y 

a/ 

y 

Log 

Log 

cosd' 

Aug.  17 

B.A.C.  6336 

+69 

o 
+24 

h    m 
5  53.1 

h    m    s 
-  2  51  37 

+0.9868 

0.5675 

-.0153 

n9.r)641 

9.9687 

17 

B.A.C.  6347 

64 

+57 

-  2 

6  20.0 

-  2  25  37 

+0.6113 

.5674 

-.0146 

n9.5574 

.9697 

17 

29  Sagittarii 

6 

+  6 

-47 

11    6.4 

+  2  10  44 

-0.1702 

.5668 

-.0051 

»0.54;)6 

.9717 

17 

33  Sagittarii 

6 

+69 

+20 

13    0.0 

+  4    0  22 

+0.9437 

.5664 

-.0013 

i»9.5643 

.9686 

17 

^1  Sagittarii 

6 

+27 

-25 

14  29.9 

+  5  27    6 

+0.2031 

.5660 

+.0019 

nf).5508 

.9707 

17 

^  Sagittarii 
B.A.C.  6536 

4 

+64 

+  3 

14  39.3 

+  5  36  13 

+0.6876 

.5660 

+.0022 

n9.5597 

.9694 

17 

6 

-59 

-90 

19  23.6 

+10  10  35 

-1.1951 

.5651 

+.0115 

n9.5233 

.9744 

17 

B.A.C.  6539 

6 

+58 

-  1 

19  28.7 

+10  15  33 

+0.6296 

.5651 

+.0117 

719,5580 

.9696 

17 

TT  Sagittarii 

3 

+63 

+  2 

20    0.6 

+10  46  21 

+0.6770 

.5651 

+.0124 

n9.5588 

.9695 

18 

/  Sagittarii 

5 

+14 

-43 

12  29.5 

+  2  41  12 

-0.1001 

.5607 

+.0441 

W9.5355 

.9728 

18 

57  Sagittarii 

54 

-21 

-90 

15    9.0 

+  5  15  13 

-0.7318 

.5600 

+.0487 

«9.5207 

.9747 

19 

a  Capricor. 

54 

+32 

-27 

3  36.7 

-  6  42  15 

+0.1768 

.5562 

+.0711 

n9.5240 

.9743 

19 

TT  Capricor. 

5 

-  5 

-72 

7  18.2 

-  3    8    6 

-0.5128 

.5545 

+.0771 

n9.5045 

.9766 

19 

p  Capri.,  mv/^ 

5 

-27 

-90 

8    1.7 

-  2  26    4 

-0.8851 

J>541 

+.0785 

n9.4956 

.9776 

19 

o  Capri.,  mtdt. 

6 

+22 

-37 

8  29.6 

-  1  59    6 

-0.0114 

.5537 

+.0795 

t»9.5128 

.9756 

19 

V  Capricor. 

54 

+20 

-31 

13  14.8 

+  2  36  42 

-0.0688 

.5522 

+.0871 

n9.5036 

.9767 

19 

B.A.C.  7202 

6 

+46 

-15 

17  10.6 

+  6  24  47 

+0.3758 

.5504 

+.0934 

n9.5054 

.9765 

19 

B.A.C.  7209 

64 

+38 

-23 

17  37.0 

+  6  50  20 

+0.2402 

.5503 

+.0943 

n9.5018 

.9769 

19 

19  Capricor. 

6 

+47 

-15 

20  12.4 

+  9  20  39 

+0.3798 

.5493 

+.0981 

n9.4995 

.9772 

19 

21  Capricor. 

6 

+40 

-22 

23    5.6 

-11  51  50 

+0.2580 

.5482 

+.1027 

n9.4908 

.9781 

20 

6  Capricor. 

4 

+37 

-26 

1  30.9 

-  9  31  11 

+0.1962 

.5470 

+.1065 

n9.4840 

.9788 

20 

31  Capricor. 

64 

+72 

+35 

7  25.6 

-  3  47  52 

+1.1332 

.5444 

+.1152 

n9.4901 

.9782 

20 

I  Capricor. 
42  Cfapricor. 

44 

+71 

+  2 

9  21.8 

-  1  55  23 

+0.6820 

.5438 

+.1176 

«9.4754 

.9797 

20 

6 

-44 

-90 

18  49.9 

+  7  14  49 

-1.1719 

.5395 

+.1303 

n9.4023 

.9857 

20 

44  Capricor. 

6 

-  6 

-88 

19  34.1 

+  7  57  40 

-0.6722 

.5392 

+.1314 

n9.4128 

.9849 

20 

45  Capricor. 

6 

+16 

-50 

20    1.7 

+  8  24  22 

-0.2239 

.5392 

+.1318 

n9.4227 

.9842 

21 

fi  Capricor. 

5 

-22 

-90 

0  36.4 

-11     9  2<) 

-0.9099 

.5373 

+.1376 

n9.3886 

.9866 

21 

I  Aquarii 
42  Aquarii 

4 

+53 

-15 

7  10.4 

-  4  47  35 

+0.3891 

.5343 

+.1450 

n9.3986 

.9859 

21 

6 

+33 

-35 

12  24.3 

+  0  16  42 

+0.0372 

.5320 

+.1509 

n9.3675 

.9879 

21 

45  Aquarii 

6 

+76 

+  4 

13  30.9 

+  1  21  18 

+0.7302 

.5316 

+.1520 

n9.3823 

.9870 

21 

B.A.C.  7835 

64 

+77 

+38 

19    6.5 

+  6  46  49 

+1.1830 

.5295 

-.1573 

n9.3707 

.9877 

21 

a  Aquarii 

44 

-47 

-90 

19  27.7 

+  7    7  23 

-1.2320 

.5292 

+.1579 

n9.2937 

.9914 

21 

58  Aquarii 

6 

-19 

-90 

19  59.2 

+  7  37  58 

-0.8970 

.5291 

+.1582 

n9.3022 

.9911 

21 

64  Aquarii 

64 

-46 

-90 

23  53.3 

+11  25    4 

-1.2308 

.5276 

+.1618 

n9.2688 

.9924 

22 

70  Aquarii 

6 

+41 

-29 

4  38.4 

-  7  58  22 

+0.1420 

.5255 

+.1660 

n9.2899 

.9916 

22 

tff^  Aquarii 

44 

+80 

+20 

18  55.3 

+  5  53  30 

+0.9906 

.5208 

+.1764 

n9.2308 

.9936 

22 

X  Aquarii 

54 

+12 

-63 

19  27.9 

+  6  25  11 

-0.4226 

.5206 

+.1768 

n.9.1664 

.9953 

22 

\tf^  Aquarii 
B.A.C.  8214 

44 

+80 

+50 

20    0.6 

+  6  56  57 

+1.2900 

.5204 

+.1770 

n9.2350 

.9935 

23 

64 

+82 

+19 

5  21.4 

-  7  58  23 

+1.0777 

.5179 

+.1823 

n9.1534 

.9956 

23 

B.A.C.  8274 

64 

+83 

+34 

12  18.5 

-  1  13  11 

+1.1580 

.5162 

+.1856 

n9.0922 

.9967 

23 

27  Piscium 

54 

-19 

-90 

17  45.1 

+  4    4  10 

-0.9616 

.5148 

+.1877 

n8.8729 

.9988 

23 

29  Piscium 

54 

-41 

-90 

19  26.5 

+  5  42  40 

-1.2291 

.5145 

+.1884 

n8.8158 

.9991 

24 

B.A.C.  81 

64 

+48 

-26 

7  40.9 

-  6  23  39 

+0.1944 

.5127 

+.1916 

n8.7099 

.9994 

24 

14  Ceti 

64 

+  6 

-74 

13  39  Ji 

-  0  35  20 

-0.5662 

.5120 

+.1925 

n8.3290 

.9999 

24 

15  Ceti 

64 

+20 

-55 

17    2.4 

+  2  45  29 

-0.3015 

.5120 

+.1927 

n8.3283 

9.9999 

25 

26Ceti,m«;<. 

64 

+54 

-21 

4  58.9 

-  9  41  21 

+0.2915 

.5115 

+.1929 

8.0664 

0.0000 

25 

29  Ceti 

64 

+37 

-36 

7  14.5 

-  7  29  36 

+0.0123 

.5117 

+.1928 

8.3594 

9.9999 

25 

33  Ceti 

6 

+25 

-49 

8  38.4 

-  6    8    3 

-0.2075 

.5117 

+.1926 

8.4853 

.9998 

25 

35  Ceti 

64 

+35 

-39 

9  42.6 

-  5    5  40 

-0.0358 

.5119 

+.1924 

8.4929 

.9998 

25 

/  Piscium 

6 

-  5 

-79 

12  33.1 

-  2  19  53 

-0.7601 

.5121 

+.1920 

8.7082 

.9994 

26 

V  Piscium 

44 

+13 

-63 

1  16.3 

+10    1  50 

-0.4383 

.5134 

+.1891 

8.9250 

.99oO 

26 

64  Ceti 

64 

-16 

-82 

17  12.0 

+  1  30  16 

-0.9344 

.5166 

+.1828 

9.1413 

.9958 

26 

pi  Ceti 

44 

-27 

-82 

18    3.4 

+  2  20  13 

-1.0814 

.5170 

+.1823 

9.1560 

.9955 

27  B.A.C.  741 

64 

-19 

-81 

0    5.8 

+  8  12  10 

-0.9687 

.5189 

+.1791 

9.2003 

.9945 

27  f«  Ceti 

44 

+90     +  7 

2    1.9  +10    4  551  +0.7523 

0.5194 

+.1778 

9.1367 

9.9959 

440 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

i 

Date. 
1869. 

Star'8  Name. 

1 

Limiting 
Parallels. 

Wash- 
ington 

At  Washington 

I  Mean  Time  of  Coojanciion. 

1 

X 
6 

North- 
em. 

+10 

Sonth- 
em. 

Time  of 

c5. 

H 

Y 

0/ 

y" 

Log 

sin  a' 

c£%   \ 

Aug.  27 

B.A.C.  830 

0 
-64 

h     m 
9  27.3 

h    m    8 
-  6  42  42 

-0.4860 

0.5223 

+.1730 

9.2475 

9.9931 

*27 

ft  Ceti 
B.A.C.  987 

5 

4^ 

-11 

10  43.0 

-  5  29  18 

+0.4143 

.5226 

+.1722 

9.2204 

.9939 

26 

6i 

+  3 

-72 

0  11.3 

+  7  34  59 

-0.6144 

.5282 

+.1613 

9.3371 

.9HU5 

28 

/  Tauri 

4 

+90 

+26 

9  57.3 

-  6  56  56 

+0.9863 

.5331 

+.1520 

9.3349 

.98961 

♦ 

29 

Wei.  III.  1065 

8i 

+90 

+24 

2  10.5 

+  8  45  46 

+0.9345 

.5419 

+.1336 

9.4035 

-9856 

29 

Lai.  7702 

9h 

-28 

-73 

4  35.3 

+11    5  58 

-1.0688 

.5435 

+.1303 

9.4614 

.9810 

29 

Wei.  IV.  24 

9 

+90 

+37 

5  15.7 

+11  45    0 

+1.0929 

.5437 

+.1297 

9.4100 

.9851 

29 

Lai.  7753 

74 

.i58 

-10 

5  21.2 

+11  50  22 

+0.3383 

.5439 

+.1294 

9.4297 

.9837 

29 

B.A.C.  1281 

7 

+14 

-53 

5  24.3 

+11  53  18 

-0.4117 

.5439 

+.1293 

9.4483 

.9^22 1 

29 

Rumk.  1103 

7 

+90 

+10 

5  28.8 

+11  57  41 

+0.6984 

.5440 

+.1292 

9.4210 

.9844) 

29 

Rumk.  1110 

-24 

-73 

6    4.8 

-11  27  27 

-1.0081 

.5444 

+.1284 

9.4644 

.9808 

29 

48  Tauri 

6 

+90 

+49 

7  39.8 

-  9  55  30 

+1.2078 

.5453 

+.1261 

9.4150 

.9648 

29 

Rumk.  1136 

6 

461 

-  7 

'   8    8.8 

-  9  27  3(» 

+0.3876 

.5456 

+.1256 

9.4373 

.9831 

29 

Lai.  8031 

9 

-47 

-73 

8  58.3 

-  8  39  37 

-1.2345 

.5462 

+.1246 

9.4779 

.9^^ 

29 

y  Tauri 

4 

+90 

+47 

9  33.6 

-  8    5  27 

+1.1871 

.5465 

+.1238 

9.4217 

.9843 

29 

55  Tauri 

7 

+50 

-15 

9  35.8 

-  8    3  19 

+0.2268 

.5465 

+.1238 

9.4457 

.9824 

29 

Rumk.  1161 

-11 

-73 

10  18.1 

-  7  22  25 

-0.8252 

.5470 

+.1228 

9.4724 

.9800 

29 

Rumk.  1163 

8 

+37 

-27 

10  21.7 

-  7  18  56 

+0.0112 

.5470 

+.1227 

9.4531 

.9817 

29 

(?»  Tauri 

4 

-  3 

-73 

10  59.6 

-  6  42  11 

-0.7076 

.5474 

+.1219 

9.4717 

.9801 

29 

63  Tauri 

6 

+45 

-20 

11  14.4 

-  6  27  56 

+0.1429 

.5475 

+.1216 

9.4526 

.0818 

29 

B.A.C.  1351 

64 

456 

-11 

11  161 

-  6  26  18 

+0.3057 

.5475 

+.1216 

9.4488 

.9821 

2<) 

&i  Tauri 

6 

+  7 

-61 

11  32.5 

-  6  10  23 

-0.5391 

.5477 

+.1212 

9.4693 

.9803 

29 

Lai.  8249 

74 

+29 

-34 

11  40.5 

-  6    2  39 

-0.1322 

.5478 

+.1210 

9.4603 

.9811 

29 

Lai.  8256 

8 

+42 

-23 

11  43.3 

-  5  59  56 

+0.0825 

.5478 

+.1209 

9.4554 

.9815 

29 

(J3  Tauri 

5 

-22 

-73 

12  11.1 

-  5  33    3 

-0.9868 

.5481 

+.1202 

9.4811 

.9791 

29 

70  Tauri 

7 

+90 

+45 

12  17.7 

-  5  26  42 

+1.1641 

.5481 

+.1201 

9.4307 

.9836 

29 

Rumk.  1189 

+50 

-15 

12  38.3 

-  5    6  46 

+0.2211 

.5483 

+.1196 

9.4547 

.9316 

29 

Rumk.  1192 

+31 

-32 

12  41.6 

-  5    3  35 

-0.0958 

.5484 

+.1195 

9.4623 

.9809 

2<) 

Rumk.  1197 

-42 

-72 

12  55.9 

-  4  49  42 

-1.2006 

.5485 

+.111>2 

9.4878 

.97^4 

29 

Rumk.  1203 

+90 

+25 

13  33.8 

-  4  13    5 

+0.9194 

.5489 

+.1183 

9.4405 

3rt2ri 

29 

75  Tauri 

6 

+90 

+21 

13  36.7 

-  4  10  17 

+0.8630 

.5489 

+.1182 

9.4420 

.9827 

2t» 

Rumk.  1210 

+90 

+40 

13  51.8 

-  3  55  38 

+1.1041 

.5490 

+.1179 

9.4368 

.9831 

29 

Rumk.  1212 

6 

+16 

-49 

13  59.7 

-  3  47  59 

-0.3704 

.5491 

+.1177 

9.4722 

.9800 

29 

Rumk.  1214 

-  3 

-72 

14    3.8 

-  3  44    4 

-0.7036 

.5491 

+.1176 

9.4798 

.9793 

29 

Rumk.  1215 

7 

-  5 

-72 

14    4.4 

-  3  43  28 

-0.7353 

.5491 

+.1176 

9.4806 

.9792 

29 

B.A.C.  1391 

5 

+90 

+44 

14  35.8 

-  3  13    7 

+1.1474 

.5494 

+.1168 

9.4379 

.9J:«1 

29 

B.A.C.  1394 

7 

+90 

+50 

14  42.2 

-  3    6  58 

+1.2025 

.5495 

+.1167 

9.436:^ 

.9831 

29'  Rumk.  1232 

+90 

+18 

15  26.2 

-  2  24  24 

+0.8042 

.5500 

+.1156 

9.4486 

.9i«l 

29!  Rumk.  1233 

+  7 

-60 

15  32.9 

-  2  17  56 

-0.5386 

.5500 

+.1154 

9.4800 

.9792 

r 

29 

B.A.C.  1406 

7 

+90 

+46 

16    2.0 

-  1  49  47 

+1.1641 

.5503 

+.1147 

9.4416 

.9827 

1 

29 

Rumk.  1238 

10 

+90 

+32 

16  24.8 

-  1  27  44 

+1.0048 

.5506 

+.1141 

9.4465 

.9823 

29 

Lai.  8599 

9 

+19 

-45 

16  29.3 

-  1  23  22 

-0.3185 

.5506 

+.1140 

9.4775 

.9705 

29 

Lai.  8610 

8 

+70 

+  1 

16  38.3 

-  1  14  39 

+0.5035 

.5507 

+.1139 

9.4591 

.9812 

29 

Lai.  8613 

8 

+55 

-11 

16  39.8 

-  1  13  14 

+0.2892 

.6508 

+.1139 

9.4642 

.9808 

29!  a  Tauri 

1 

+90 

+37 

17    5.2 

-  0  48  41 

+1 .0708 

.5510 

+.1133 

9.4467 

.9823 

29  89  Tauri 

7 

4>^3 

+  1 

18    8.1 

+  0  12    8 

+0.6253 

.5517 

+.1117 

9.4601 

.9611 

29  Lai.  8714 

9 

-41 

-72 

18  14.3 

+  0  18    9 

-1.1855 

.5518 

+.1115 

9.5008 

.9770 

21^  Rumk.  1241 

+90 

+58 

18  55.7 

+  0  58  12 

+1.2552 

.5522 

+.1104 

9.4472 

.9823 

29.  Rumk.  J 243 

8 

+90 

465 

19  10.(^ 

+  1  12    0 

+1.2885 

.5524 

+.1101 

9.4470 

.9823 

29 

Rumk.  1246 

7 

46I 

-  5 

19  40.2 

+  1  41  10 

+0.3790 

.5527 

+.1093 

9.4698 

.9602 

29 

Rumk.  1247 

+90 

+43 

19  40.5 

+  1  41  31 

+1.1353 

.5527 

+.1093 

9.4521 

.9618 

29  Rumk.  1251 

-34 

-72 

19  49.6 

+  1  50  16 

-1.1262 

.5528 

+.1091 

9i>033 

.9767 

29!  Rumk.  1254 

+90 

+49 

19  58.1 

+  1  58  30 

!  +1.1912 

.5529 

+.1089 

9.4515 

iWli) 

29  Rumk.  1258 

6 

-21 

-72 

20  14.1 

+  2  13  56 

'  -0.9674 

.5531 

+.1084 

9.5008 

.9770 

29  Lai.  8852 

94 

+75 

+  4 

20  19.8 

+  2  19  27 

;  +0.5522 

0.5531 

+.1083 

9.4675 

9.9804 

OCCUL.TATIONS,  1869. 
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ELEMENTS  FOR  FACILITATING  TliE  PREDICTION  OF  OCCULTATION8  OF        I 

PLANETS  AND  STARS  BY  THE  MOON. 

4 

i 

Limitlog 
Parallels. 

Wash- 
ington 

Dotf*. 

Star'M  Name. 

Mean 

1869. 

^V^VBA    V    A^W4**Va 

1 

64 

North- 
em. 

-1^6 

Soath- 
em. 

-7S 

Time  of 

6- 

H 

Y 

X^ 

y" 

Log 
Bind' 

Log 
ootid' 

Aug.  20 

Rumk.  1269 

h     m 

21  43.5 

h    m    b 
+  3  40  21 

-0.8991 

0.5541 

+.1062 

9.5028 

9.9768 

2i) 

Lai.  8933 

9 

-52 

-71 

21  43.6 

+  3  40  31 

-1.2563 

.5541 

+.1062 

9.5103 

.9759 

29 

B.A.C.  1468 

6 

-11 

-72 

21  48.6 

+  3  45  20 

-0.8224 

.5542 

+.1061 

9.5014 

.9770 

29 

Rumk.  1276 

+  8 

-57 

22  12.3 

+  4    8  15 

-0.5176 

.5544 

+.1055 

9.4958 

.9776 

29 

B.A.C.  1478 

74 

-  3 

-71 

22  54.8 

+  4  49  18 

-0.6990 

.5549 

+.1044 

9.5012 

.9770 

30 

t  Tauri 

54 

-  3 

-71 

0    8.4 

+  6    0  25 

-0.7057 

.5556 

+.1025 

9.5040 

.9767 

30 

Rumk.  1300 

+81 

+  8 

0  26.0 

+  6  17  24 

+0.6067 

.5558 

+.1021 

9.4760 

.9796 

30 

Rumk.  1301 

6 

-  5 

-72 

0  27.0 

+  6  18  22 

-0.7268 

.5558 

+.1020 

9.5051 

.9765 

30 

Rumk.  1302 

7 

+  4 

-62 

0  27.6 

+  6  18  57 

-0.5782 

.5558 

+.1020 

9.5021 

.9769 

30 

m  Tauri 

54 

+46 

-15 

7  23.7 

-10  59    7 

+0.1542 

.5604 

+.0905 

9.5007 

.9770 

30 

B.A.C.  1651 

64 

+  2 

-63 

13  25.3 

-  5  10    0 

-0.6148 

.5643 

+.0801 

9.5273 

.9739 

30 

119  Tauri 

54 

+90 

+38 

18  25.3 

-  0  20  31 

+1.0169 

.5674 

+.0711 

9.5013 

.9770 

30 

120  Tauri 

6 

+90 

+45 

18  59.9 

+  0  12  51 

+1 .1089 

.5674 

+.0703 

9.5002 

.9771 

30 

B.A.C.  1733 

6 

-19 

-70 

19    0.0 

+  0  12  58 

-0.9309 

.5674 

+.0703 

9.5418 

.9719 

31 

B.A.C.  1835 

64 

-23 

-69 

1  23.9 

+  6  23  13 

-0.9826 

.5720 

+.0580 

9.5508 

.9707 

31 

X^  Orionig 

44 

+23 

-33 

4    1.0 

+  8  53  38 

-0.2355 

.5729 

+.0533 

9.5392 

.9723 

31 

^*  Ononis 

6 

+58 

-  2 

4  15.6 

+  9    8  45 

+0.3309 

.5732 

+.0529 

9.5282 

.0738 

31 

^  Orionis 

5 

+75 

+10 

7  54.3 

-11  20  26 

+0.5421 

.5753 

+.0455 

9.5275 

.9739 

31 

X*  Orionis 
68  Orionis 

5 

+42 

-15 

8    5.6 

-11    9  37 

+0.0809 

.5753 

+.0452 

9.5369 

.9726 

31 

6 

+77 

+12 

11  32.8 

-  7  49  55 

+0.5605 

.5776 

+.0380 

9.5302 

.9735 

31 

71  Orionis 

54 

+90 

-»65 

12  45.9 

-  6  39  32 

+1.2511 

.5782 

+.0356 

9.5169 

.9751 

31 

15i  Geminor. 

8 

+19 

-36 

18    9.2 

-  1  28    8 

-0.3193 

.5808 

+.0246 

9.5515 

.9706 

31 

15*  Geminor. 

6 

+18 

-36 

18    9.7 

-  1  27  39 

-0.3275 

.5808 

+.0245 

9.5517 

.9705 

31 

16  Geminor. 

6 

+36 

-18 

18  14.4 

-  1  23  10 

-0.0181 

.5808 

+.0244 

9.5458 

.9714 

31 

V  Geminor. 

44 

+54 

-  2 

18  40.2 

-  0  58  15 

+0.2822 

.5812 

+.0232 

9.5400 

.9722 

Sept.  1 

C  Gemin.,mttZ. 

4 

+31 

-21 

9  12.4 

-10  58  49 

-0.0910 

.5879 

-.0079 

9.5496 

.9708 

1 

56  Geminor. 

54 

+29 

-25 

16  29.3 

-  3  58  39 

-0.1372 

.5909 

-.0247 

9.5480 

.9711 

1 

63  Gemi.,7iiu^ 

54 

-54 

-69 

18  48.9 

-  1  44  25 

-1.2445 

.5916 

-.0299 

9.5681 

.9680 

2 

85  Geminor. 

64 

+25 

-32 

6    6.C 

+  9    6  33 

-0.2098 

.5947 

-.0552 

9.5387 

.9723 

2 

B.A.C.  2683 

6 

+81 

+12 

9  46.0 

-11  22    4 

+0.6013 

.5955 

-.0637 

9.5172 

.9751 

2 

d^  Cancri 

6 

+73 

+  6 

17  13.0 

-  4  12  32 

+0.5264 

.5968 

-.0801 

9.5071 

.9763 

2 

0  Cancri 

6 

+68 

+  2 

20  30.4 

-  1     2  52 

+0.4663 

.5972 

-.0878 

9.5022 

.9769 

2 

B.A.C.  2854 

64 

+12 

-49 

20  31.4 

-  1     1  51 

-0.4314 

.5972 

-.0878 

9.5219 

.9745 

2 

35  Cancri 

64 

-40 

-70 

21  57.9 

+  0  21  15 

-1.1719 

.5972 

-.mor 

9.5347 

.9729 

3 

6  Cancri 

4 

+30 

-31 

1  43.3 

+  3  57  47 

-0.1196 

.5973 

-.0990 

9.5045 

.9766 

3 

80  Cancri 

64 

-53 

-72 

12  35.7 

-  9  35  17 

-1.2621 

.5973 

-.1217 

9.5033 

.9767 

3 

83  Cancri 

6 

-60 

-72 

15  24.9 

-  6  52  46 

-1.2918 

.5970 

-.1275 

9.4960 

.9776 

3 

7Leonis,fntt/. 

64 

+90 

+35 

22  12.9 

-  0  20  42 

+1.0720 

.5965 

-.1402 

9.4119 

.9850 

3 

8  Leonis 

64 

-26 

-73 

22  39.1 

+  0    4  26 

-1.0356 

.5965 

-.1413 

9.4665 

.9806 

8 

80  Virginis 

6 

+85 

+  7 

1  38.6 

-  0  38  40 

+0.7874 

.5753 

-.2129 

n8.9161 

.9985 

9 

^«  Librro 

6 

+73 

-  3 

11  24.3 

+  7  54    0 

+0.6163 

.5736 

-.1844 

n9.2945 

.9914 

9 

f2  Librffi 

64 

+30 

-40 

12  26.0 

+  8  53  32 

-0.0584 

.5736 

-.1832 

»9.2759 

.9921 

9 

l8Libr(e,mitZ. 

64 

+  6 

-6:) 

13  21.6 

+  9  47    6 

-0.4930 

.5735 

-.1823 

n9.2654 

.9925 

10 

B.A.C.  5070 

6 

-32 

-90 

0    3.5 

-  3  54    4 

-1.0775 

.5733 

-.1681 

n9.3143 

.9906 

10 

y  Librae 

44 

468 

-  4 

5    0.6 

+  0  52  20 

+0.5909 

.5733 

-.1608 

n9.3942 

.9862 

10 

jf  LibrsB 

6 

+75 

+17 

8  40.1 

+  4  23  52 

+0.9319 

.5733 

-.1551 

n9.4201 

.9844 

10 

49  Librse 

54 

+74 

+  9 

15  39.5 

+11    8    7 

+0.7984 

.5733 

-.1440 

?i9.4441 

.9825 

11 

6  Opbiuchi 
24  Scorpii 
B.A.C.  5700 

5 

-16 

-90 

4  49.9 

-  0    9  56 

-0.7702 

.573.3 

-.1215 

n9.4488 

.9821 

11 

5 

+21 

-42 

9  16.7 

+  4    7  16 

-0.0955 

.5732 

-.1137 

n9.4777 

.9795 

11 

64 

+71 

+33 

15  53.0 

+10  29  15 

+1.1066 

.5729 

-.1012 

n9.5198 

.9748 

11 

29  Opbiuchi 

6 

+38 

-23 

17  57.5 

-11  30  46 

+0.2365 

.5729 

-.0973 

n9.5057 

.9765 

12 

B.A.C.  6081 

64 

+27 

-29 

18  59.7 

-11  22  24 

+0.1297 

.5704 

-.0480 

;  n9.5408 

i)721 

12 

B.A.C.  6098 

6 

+51 

-  8 

20    7.3 

-10  17  16i  +0.5059 

.5704 

-.0458 

1  n9.5490 

.9709 

13 

fi^  Sagittarii 
15  Sagittarii 

4 

+65 

+  3 

0  57.4 

-  5  37  2f) 

+0.6855 

.5696 

-.0360 

»9.5561 

.9699 

i       13 

5 

+37 

-19 

1  35.8 

-  5    0  281  +0.3185 

0.5694 

-.0346 

n9.5496 

9.9708 

56 


4,4:^ 


OCCULTATIONS,  1869. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  3IOON. 


Date. 
18«9. 


Sept. 


Star*!!  Kfune. 


16  Sagittarii 
21  Sagittarii 
B.A.C.  C336 
B.A.C.  6347 
29  Sagittarii 

33  Sagittarii 
^'  Sagittarii 
p  Sagittarii 
B.A.C.  6539 
jT  Sagittarii 

B.A.C.  6561 
B.A.C.  6671 

/  Sagittarii 
57  Sagittarii 
a  Capricor. 

IT  Capricor. 
p  Capri.,  mult, 
o  Capri.,  midt. 
V  Capricor. 
B.A.C.  7202 


5  B.A.C.  7209 

6  19  Capricor. 
21  Capricor. 

6|  0  Capricor. 


6 


8 
8 
8 
J) 
9 

9 
9 
9 
9 
20 

20 
20 
20 
21 
21 


31  Capricor. 

I  Capricor. 
42  Capricor. 

44  Capricor. 

45  Capricor. 
fi  Capricor. 

(  Aquarii 
42  Aquarii 
45  Aquarii 
B.A.C.  7835 
a  Aquarii 

58  Aquarii 
64  Aquarii 
70  Aquarii 
^i  Aquarii 
^  Aquarii 

y;3  Aquarii 
B.A.C.  8214 
B.A.C.  8274 
27  Piscium 
29  Piscium 

B  AC.  81 

14  Ceti 

15  Ceti 

26  Ceti,mtdt. 
29  Ceti 


21  33  Ceti 
21  35  Ceti 

21  /Piscium 

22  V  Piscium 
22  64  Ceti 


9 
•O 

I 

6 
5 

ei 

6 

6 
6 
4 
6 
3 

6 
6 
5 

54 
54 

5 
5 
6 

54 
6 

64 
6 

6 
4 

64 

44 

6 

6 

6 

5 

4 

6 

6 

64 

44 

6 

64 
6 

44 
54 

44 

64 
64 

54 
54 

64 
64 
64 
64 
64 


64 

6 
44 

64 


Limiting 
Parallel*. 


North- 
em. 


o 
+16 

+19 

4<>9 

+47 

0 

+69 
+20 
+52 

+48 
452 

468 
469 
+  8 
-27 
+27 

-10 
-33 
+17 
+15 
+41 

+34 
+43 
+36 
+33 
+72 

467 
-50 
-11 
+14 
-25 

+51 

+:n 

+76 

+77 
-50 

-20 
-48 
+41 

4«0 

+12 

+«0 
4^2 
+84 
-15 
-36 

451 
+10 
+25 
4<>1 
+43 

+31 

+41 
+  2 

+20 

-  7 


South- 
em. 


-3§ 
-36 
+14 

-  9 
-55 

+12 
-32 

-  4 

-  8 

-  5 

+62 

+40 
-49 
-90 
-32 

-81 
-90 
-43 
-46 

-20 

-27 

-20 
-26 
-30 
+29 

-  2 
-90 
-90 
-53 
-90 

-17 
-36 
+  2 
+36 
-90 

-90 
-90 
-29 
+22 
-62 

453 

+21) 
+38 
-90 
-90 

-23 
-68 
-49 
-15 
-30 

-42 
-33 

-82 
-54 
-82 


WaHh- 

ingtOQ 

Mean 

Time  of 

6. 


h     m 
1  36.5 

6  1.4 
11  30.2 
11  57.0 
16  42.3 


18  35.6 
20    5.3 

14.7 
3.7 

35.6 


20 
1 
1 


2  46.7 

11  2.9 
18  5.6 
20  45.6 

9  16.4 

12  59.2 

13  42.9 

14  11.1 
18  53.2 

22  55.2 

23  21.8 


1 

4 
7 


At  Washington  Mean  Time  of  Conjanction. 


+ 
+ 
+ 


H 

h    m    B 
4  59  45 
0  44  16 
4  32  5 
4  58  45 
9  34 


+  4 
+  5 
+  5 
+10 
-10 


-  9 

-  7 

-  4  17 

-  1  55 
13  16.01  +  3  49 


58.2 
52.51 

18.8! 


15 
0 
1 
1 
6 

13 

18 

19 

I 

1 


13.0 
45.1 
29.6 
57.4 
34.0 

10.7 
26.5 
33.6; 
11.2 
32.5 


5  43 
9  2 
8  19 
7  52 
3  24 


+ 
+ 
+ 


3 

8 
9 
9 
9 


0 
16 
11 
21 

0 


2  12.2 

11  34.8; 

18  32.7 
23  59.8i 

1  41.3 

13  56.1 

19  54.4; 
21  17.5 
11  13.5 
13  28.9 


+11  23  24 
-11  10  5 
-11    0  59 

-  6  22    5 

-  5  51  18 

-  4  42  40 
+  3  16  22 
+10  4  39 
-11  20  47 
+  0  44  54 


20  15 

2  32 

29  45 

2  39 

3  15 


37  31 
6  13 


32 
54 
54 

15 
33 
24 
30 
25 

6 
25 
26 

4 
21 


2  4.2  -  8  29  36 
5  59.6  -  4  41  11 
10  46.1|  -  0  3  9 
1  6.61  -10  7  42 
1  39.4   -  9  35  54 


-941 
+  02  25 
+  6  48  28 
-1 1  53  43 
-10  15    5 

+  1  36  13 
+  7  27  17 
+  8  48  6 
-  1  39  18 
+  0  32  19 


14  52.8  +  1  53  49 

15  56.91  +  2  56  8 
18  47.3  +  5  41  47 

7  30.0;  -  5  57  3 

23  25.7'  +  9  31  26 


-0.0426  0.5694 


+0.0197 
4O.86O8 
+0.4872 
-0.2894 

+0.8220 
+0.0845 
+0.5678 
+0.5127 
+0.5605 

+1.2679 
+1.1545 
-0.2045 
-0.8:V4l 
+0.0842 

-0.6026 
-0.9748 
-0.0999 
-0.1599 
+0.2960 

+0.1697 
+0.3031 
+0.1841 
+9.1248 
+1.C698 

+0.6201 
-1.2269 
-0.7249 
-0.2751 
-0.9568 

+0.a">31 
+0  0073 
+0.7031 
+1.1641 
-1.2546 

-0.9183 
-1.2474 
+0.1350 
+1.0055 
-0.4088 

+1.3074 
+1.1094 
+1.1998 
-0.9139' 
-1.1792 

+0.2555 
-0.4877 
-0.2201 
+0.3939 
+0.1174 

-0.1007 
+0.0728 
-0.6483 
-0.3089 
-0.7891 


.5687 
.5674 
.5673 
.5662 

.5657 
.5655 
.5655 
.5639 
.5638 

.5636 
.5611 
.5585 
.5576 
.5530 

.5514 
.5509 
.5509 
.5490 
.5474 

.5472 
.5461 

.5449 
.5439 
.5414 

.5406 
.5367 
.5.164 
.5:)62 
.5343 

.5318 

.5298 

r.f 


.5276 
.5271 

.5270 
.5256 
.o240 
.5199 
.5197 

/>195 
.5173 
.5159 
.5150 
.5148 

.5133 
.5129 
.5129 
.5127 
.5129 

.5129 
.5129 
.5131 
.5146 
0.5176 


y" 


-.0345 
-.0259 
-.0146 
-.0140 
-.0044 

-.0005 
+.0022 
+.0024 
+.0120 
+.0133 

+.0155 
+.0312 
+.0444 
+.0495 
+.0714 

+.0778 
+.0792 
+.0799 
+.0876 
+.0940 

+.0948 
+.0987 
+.1032 
+.1068 
+.1152 

+.1183 
+.1308 
+.1315 
+.1320 
+.1381 

+.1455 
+.1514 
+.1525 
+.1571 
+.1585 

+.1590 
+.1626 
+.1669 
+.1773 

+.1778 

+.1782 
+.1837 
+.1872 

+.1895 
+.1899 

+.1932 
+.1942 
+.1944 
+.1948 
+.1946 


Leg 
kins' 


+■ 
+ 
+. 
+ 

+ 


1944 
1943 
1939 
1908 
1843 


»9i>427 
n9.5465 
fi9.564l 

i»i)i>574 
»9.5437 

n9..%44! 

»9.55()8 
n9.5597 
ii9.5o80 
m9.558d 

»9J)712 
n9.5656 
B9i>:)55 
n9J)207 
n9.5240 

n9.5045 
H9.4956 
n9.5128 
n9.5036 
119.5054 

n0.5018 
i»9.4995 
n9,4908 
n9.4841 
n9.4900 

»9.4753 
]|9.4022 
n9.4128 
n9.4227 
n9.3886 

n9.3986 
»9.3675 
n9.:W2:} 
119.3706 
n95937 

n9.3023 

»95689 
n9.2899 
n9.2308 
n9.1664 

n9.2350 
n9.1534 
n9.0922 

n8.8728 
f»8.8158 


co« 

9.9718 1 
.9713' 

.96871 
.1X597 ' 
.97171 

.9680 ' 
SnOfT 
.9694 
.9696 

.9676 
.9684: 
.9728  i 
i>747, 
,9743 

.9766! 

.9776 

.9757 

.9776 

.9765 

S769 
.9772 
.9781 
.9788 
.9782 


.9797 
.9857  = 
.9830] 
i^2; 
.9666! 

.9859 
.9879 
.9870 
.9«77 
.9914 

.9911 
.9924 
.9916 
.9936 
.9953 

.9935 
.9956 
.9967 
.9988 
.9991 


n8.7099  .9094 

ns.::iii8s\   .9999 

nS.:f2S:\  9.9999 
8.0666  0.0000 
8.3597  9i)999 


8.4a'>5 
8.4930 


.9998 
.9998 


8.7083i  .9994 
8.9250,  .9985 
9.1413'  9.9958 


OCCULT  ATION8,  1869. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

• 

1 

1 
4i 

Limiting 
Parallels. 

Woah- 
iugton 

At  WaHbiiigton  Mean  Time  of  Conjunctioa. 

Date. 

Star*!  Name. 

Mean 

Time  of 

c5. 

Nortb- 
em. 

Soath- 
era. 

H 

Y 

a/ 

y 

Log 
Hind' 

cog  J' 

Sept.  23 

cA  Ceti 

-16 

-8°2 

h     m 
0  17.1 

h    m    H 
+10  21  25 

-0.9331 

0.5178 

+.1838 

9.1560 

9.9955 

23 

B.A.C.  741 

6i 

-  8 

-81 

6  20.0 

-  7  46  13 

-0.8130 

.5194 

+.1804 

9.2002 

.9946 

23 

f3  Ceti 

4 

4.90 

+17 

8  16.3 

-  5  53  14 

+0.9152 

.5199 

+.1793 

9.1367 

.9959 

23 

B.A.C.  830 

6 

+19 

-53 

15  42.8 

+  1  20  14 

-0.3197 

.5221 

+.1743 

9.2475 

.9931 

23 

fiCtiii 

5 

+77 

-  2 

16  58.6 

+  2  33  51 

+0.5855 

.5225 

+.1735 

9.2204 

.9939 

24 

B.A.C.  987 

^ 

+13 

-58 

6  30.6 

-  8  18  17 

-0.4354 

.5275 

+.1622 

9.3371 

.9895 

24 

/Tauri 

4 

+90 

+42 

16  23.5 

+  1  13  48 

+1.1822 

.5317 

+.1525 

9.3349 

.9896 

25 

Wei.  III.  1085 

Si 

+90 

+41 

8  43.5 

-  6  53  42 

+1.1418 

.5392 

+.1334 

9.4035 

.9856 

25 

B.A.C.  1272 

6 

-36 

-73 

10  2i).8 

-  5  10  47 

-1.1532 

.5400 

+.1313 

9.4656 

.98L6 

25 

Lai.  7671 

8 

-28 

-73 

10  48.8 

-  4  52  21 

-1.0646 

.5402 

+.1308 

9.4646 

.9807 

25 

Lai.  7677 

8 

-27 

-73 

10  54.1 

-  4  47  21 

-1.0522 

.5403 

+.1307 

9.4646 

.9807 

25 

Lai.  7702 

9i 

-14 

-73 

11  10.1 

-  4  31  45 

-0.8768 

.5404 

+.1304 

9.4613 

.9810 

25 

Lai.  7753 

7i 

+74 

+  1 

11  56.6 

-  3  46  43 

+0.5421 

.5408 

+.1293 

9.4297 

.9837 

25 

B.A.C.  1281 

7 

+25 

-41 

11  59.7 

-  3  43  45 

-0.2200 

.5408 

+.1292 

9.4483 

.9822 

25 

Rumk.  1103 

7 

+90 

+23 

12    4.3 

-  3  39  20 

+0.9049 

.5409 

+.1291 

9.4210 

.9844 

25 

Rumk.  1110 

-10 

-73 

12  40.8 

-  3    3  59 

-0.8149 

.5412 

+.1281 

9.4644 

.9807 

25 

Rumk.  1136 

6 

+79 

+  4 

14  46.4 

-  1     2  21 

+0.5934 

.5423 

+.1255 

9.4374 

.9831 

25 

Lai.  8031 

9 

-26 

-73 

15  36.6 

-  0  13  48 

-1.0418 

.5427 

+.1244 

9.4779 

.9795 

25 

55  Tauri 

7 

+64 

-  4 

16  14.6 

+  0  23    2 

+0.4316 

.5429 

+.1236 

9.4457 

.9824 

25 

Rumk.  1161 

+  2 

-457 

16  57.5 

+  1     4  32 

-0.6289 

.5434 

+.1226 

9.4724 

.9800 

25 

Rumk.  1163 

8 

+50 

-16 

17    1.2 

+  18    5 

+0.2148 

.5434 

+.1225 

9.4532 

.9817 

25 

J>  Tauri 

4 

+  8 

-58 

17  39.7 

+  1  45  22 

-0.5104 

.5438 

+.1216 

9.4717 

.9801 

25 

63  Tauri 

6 

+58 

-  8 

17  54.6 

+  1  59  51 

+0.3478 

.5439 

+.1213 

9.4526 

.9818 

25 

B.A.C.  1351 

Gh 

+71 

0 

17  56.3 

+  2    1  30 

+0.5122 

.5439 

+.1213 

9.4488 

.9821 

25 

d«  Tauri 

6 

+18 

-47 

18  13.1 

+  2  17  41 

-0.3400 

.5441 

+.1208 

9.4694 

.9803 

25 

Lai.  8249 

7i 

+41 

-23 

18  21  1 

+  2  25  29 

+9.0705 

.5441 

+.1206 

9.4603 

.9811 

25 

Lai.  8256 

8 

+54 

-12 

18  24.0 

+  2  28  19 

+0.2870 

.5442 

+.1205 

9.4554 

.9816 

25 

rJ5  Tauri 

5 

-  9 

-73 

18  52.2 

+  2  55  35 

-0.7912 

.5444 

+.1200 

9.4812 

.9791 

25 

Rumk.  1189 

+64 

-  4 

19  19.8 

+  3  22  17 

+0.4273 

.5446 

+.1192 

9.4547 

.9816 

25 

Rumk.  1192 

+43 

-21 

19  23.1 

+  3  25  29 

+0.1075 

.5447 

+.1191 

9.4623 

.9809 

25 

Rumk.  1197 

-24 

-72 

19  37.7 

+  3  39  36 

-1.0072 

.5448 

+.1188 

9.4879 

.9784 

25 

Rumk.  1203 

+90 

+42 

20  16.1 

+  4  16  50 

+1.1321 

.5451 

+.1179 

9.4405 

.9823 

25 

75  Tauri 

6 

+9n 

+37 

20  19.0 

+  4  19  36 

+1.0752 

.5451 

+.1178 

9.4421 

.9827 

25 

Rumk.  1212 

6 

+27 

-36 

20  42.4 

+  4  42  15 

-0.1690 

.5453 

+.1172 

9.4722 

.9800 

25 

Rumk.  1214 

+  9 

-57 

20  46.6 

+  4  46  15 

-0.5053 

.5453 

+.1171 

9.4799 

.9792 

25 

Rumk.  1215 

7 

+  7 

-60 

20  47.2 

+  4  46  52 

-0.5374 

.5453 

+.1171 

9.4806 

.9792 

25 

Rumk.  1232 

+90 

+33 

22  10.2 

+  6    7  13 

+1.0170 

.5461 

+.1162 

9.4486 

.9821 

25 

Rumk.  1233 

+18 

-46 

22  17.C 

+  6  13  45 

-0.3385 

.5462 

+.1150 

9.4801 

.9792 

25 

Rumk.  1238 

+90 

+52 

23    9.8 

+  74  49 

+1.2201 

.5466 

+.1137 

9.4465 

.9823 

25 

Lai.  8599 

9 

+30 

-33 

23  14.3 

+  7    9  13 

-0.1162 

.5467 

+.1136 

9.4776 

.9795 

25 

Lai.  8610 

8 

+90 

+13 

23  23.5 

+  7  18    7 

+0.7138 

.5468 

+.1134 

9.4591 

.9812 

25 

Lai.  8613 

8 

+70 

+  1 

23  25.0 

+  7  19  32 

+0.4975 

.5468 

+.1134 

9.4642 

.9808 

25 

a  Tauri 

1 

+1)0 

+64 

23  50.8 

+  7  44  32 

+1.2868 

.5470 

+.1127 

9.4467 

.9823 

26 

Lai.  8678 

7 

-V2 

-72 

0  25.1 

+  8  17  38 

-0.8486 

.5473 

+.1119 

9.4963 

.9775 

26 

89  Tauri 

7 

+90 

+21 

0  54.7 

+  8  46  22 

+0.8375 

.5476 

+.1110 

9.4602 

.9811 

26 

Lai.  8714 

9 

-  8 

-72 

1     1.1 

+  8  52  30 

-0.9913 

.5476 

+.1108 

9.5008 

.9770 

26  Rumk.  1246 

7 

+71) 

+  6 

2  28.4 

+10  16  56 

+0.5891 

.5484 

+.1089 

9.4698 

.9802 

26  Rumk.  1251 

-18 

-72 

2  38.0 

+10  26  12 

-0.9313 

.5485 

+.1087 

9.5033 

.9768 

26  Rumk.  1258 

6 

-  7 

-72 

3    2.9 

+10  50  18 

-0.7707 

.5487 

+.1081 

9.5008 

.977) 

26 

Lai.  8852 

94 

+90 

+17 

3    8.7 

+10  55  54 

+0.7645 

.5488 

+.1080 

9.4675 

.9805 

26 

Lai.  8927 

Sh 

-34 

-71 

4  29.1 

-11  46  17 

-1.1156 

.5495 

+.1059 

9.5112 

.9758 

26|  Rumk.  1269 

6h 

-  3 

-71 

4  33.8 

-11  41  46 

-0.7015 

.5495 

+.1058 

9.5028 

.9768 

26  LqI.  8933 

9 

-29 

-71 

4  34.0 

-11  41  35 

-1.0624 

.5495 

+.1058 

9.5103 

.9759 

26'  B.A.C.  1468 

6 

+  2 

-65 

4  39.1 

-11  36  41 

-0.6238 

.5495 

+.1057 

9.5014 

9770 

26*  Rumk.  1276 

+19 

-44 

5    3.2 

-11  13  19 

-0.3158 

0.5497 

+.1050 

9.4958 

9.9776 

OCCULTATIONS,  1869. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

• 
0 

Limiting 
Parallels. 

Wniih- 
ington 

At  WashiDgtoi 

I  Mean  Time  of  Conjanction. 

Date. 

Star'i  Name. 

5 

Mean 

1 
7i 

North- 
em. 

South- 
em. 

Time  of 

c5. 

H 

Y 

a/ 

y" 

Hin^' 

eoe^^ 

Sept.  36 

B.A.C.  1478 

o 
+  9 

h     m 
5  46.4 

h    m    8 
-10  31  32 

1 

-0.4991  0.5501 

+.1039 

9.5012 

9.9770 

26'  i  Tauri 

5i 

+  8 

-56 

7    1.4|  -  9  19    5 

-0.5056 

.5508 

+.1020 

9.5041 

.9767 

26'  Rumk.  1300 

4d0 

+21 

7  19.3]  -  9    1  46 

+0.8206 

.5508 

+.1016 

9.4760 

.9796 

26,  Rumk.  1301 

6 

+10 

-53 

7  20.3  -  9    0  48 

-0.4731 

.5508 

+.1016 

9.5040 

i)767 

26  Rumk.  1302 

1 

7 

+16 

-47 

7  20.9 

-  9    0  11 

-0.3770 

.5508 

+.1016 

9.5017 

.9769 

1 
26  m  Tauri 

5i 

-160 

-  4 

14  25.1 

-  2  10  10 

+0.3642 

..5546 

+.0901 

9.5007 

.9770 

26  B.A.C.  1651 

6i 

+13 

-47 

20  34.3 

+  3  46  36 

-0.4134 

.5578 

+.0797 

9.5273 

.9730 

27  119  Tauri 

5i 

+90 

460 

1  41.0 

+  8  42  48 

+1.2371 

.5605 

+.0709 

9.5013' 

i)770 

27  B.A  C.  1733 

6i 

-  6 

-70 

2  16.6 

+  9  17    9 

-0.7:M3 

.5608 

+.0697 

9J>418 

.9719 

27  B.A.C.  1835 

6i 

-  9 

-69 

8  49.8 

-  8  23  15 

-^.7877 

.5641 

+.0575 

9.5507 

.9707 

27 

yi  Orion  itf 

4i 

+35 

-22 

11  30.9 

-  5  47  48 

-0.0317 

.5654 

+.0523 

9.5392 

.9723 

27 

y*  Ononis 

6 

+76 

+10 

11  45.9 

-  5  33  17 

+0.5423 

.5656 

+.0518 

9.5282 

.9736 

27  y*  Orionia 

5 

+90 

4^} 

15  30.4 

-  1  56  42 

+0.7561 

.5674 

+.0448 

9.5275 

.9738 

27 

X^  Orionis 

5 

+55 

-  4 

15  41.9 

-  1  45  39 

40.2879 

.5675 

+.0444 

9.5369 

.9726 

27 

68  Orionis 

6 

+90 

+25 

19  14.7 

+  1  39  43 

+0.7734 

.5691 

+.0374 

9.5302 

.9735 

28 

151  Geminor. 

8 

+30 

-24 

2    2.3 

+  8  12  39 

-0.1214 

.5720 

+.0237 

9.5512 

.9706 

28 

152  Geminor. 

6 

+29 

-25 

2    2.7 

+  8  13    7 

-0.1298 

.5720 

+.0237 

9.5517 

i>705 

28 

16  Geminor. 

6 

+48 

-  7 

2    7.5 

+  8  17  45 

+0.1842 

J>720 

+.0235 

9.5457 

.9714 

28,  V  Geminor. 

4i 

+70 

+  9 

2  34.2 

+  8  43  24 

40.4885 

.5722 

+.0227 

9.5401 

.9f22 

28:  d  GemiDor. 

6 

436 

-17 

12  11.6 

-  6    0    2 

-0.0426 

.5760 

+.0028 

9.5719 

.9674 

28i  C  Gem\n.<,mul. 

4 

+43 

-10 

17  32.5 

-  0  50  56 

4O.IO2O 

.5781 

-.0087 

9.5495 

.9708 

29  56  Geminor. 

5i 

+40 

-14 

1     3.1 

+  6  22  59 

40.0500 

.5805 

-.0248 

9.5481 

.9711 

29  63  Geml.mul. 

h\ 

-31 

-69 

3  27.1 

+  8  41  38 

-1.0760 

.5813 

-.0302 

9.5680 

.9680 

29  85  Geminor. 

6i 

+35 

-22 

15    5.9 

-  4    5  38 

-0.0358 

.5845 

-.0554 

9.5387 

.9724 

29 

B.A.C.  2683 

6 

+90 

+23 

18  53.0 

-  0  27  10 

40.7836 

.5853 

-.0636 

9.5172 

.9751 

30 

dS  Cancri 

6 

+90 

+16 

2  34.1 

+  6  56  36 

40.6992 

.5863 

-.0803 

9.5071 

.9763 

30  0  Cancri 

6 

+85 

+11 

5  57.7 

+10  12  26 

+0.6340 

.5867 

-.0874 

9.5022 

.9769 

301  B  A  C.  2854 

(>i 

+21     -39 

0  00.0 

+10  13  29 

-0.2764 

.5867 

-.0874 

9.5218 

.9745 

30i  35  Cancri 

6d 

-26     -70 

7  27  9 

+11  39  16 

-1.0287 

.5869 

-.0906 

9.5348 

.9729 

30 

e  Cancri 

6i 

-42 

-70 

9  34.4 

-10  19    6 

-1.1901 

.5871 

-.0946 

9.5341 

.9730 

30 

B  A  C.  2925 

6i 

-51 

-70 

9  46.4 

-10    7  28 

-1.2459 

.5871 

-.0950 

9.5348 

.9729 

30l  S  Cancri 

4 

+39 

-22 

11  20.2 

-  8  37  15 

+0.0335 

.5872 

-.0986 

9.5044 

.9766 

30{  80  Cancri 

6i 

-35     -72 

22  32  0 

+  2    8  56 

-1.1387 

.5879 

-.1213 

9.5032 

.9768 

Oct.     l!  83  Cancri 

6 

-39     -72 

1  258 

+  4  56  14 

-1.1722 

.5878 

-.1270 

9.4959 

.9776 

1  7  LeoniSffiittZ. 

6i 

+90     +49 

8  24.7 

+11  39  16 

+1.2086 

.5878 

-.1402 

9.4119 

.9850 

1  8  Leonis 

6i 

-17 

-73 

8  51.6 

-11  54  55 

-0.9237 

.5878 

-.1411 

9.4665 

.9605 

1  34  Leonis 

6 

+32     -35 1 

23    80 

+  1  49    2 

-0.0878 

.5868 

-.1660 

9.3837 

.9869 

2 

37  Leonis 

6 

-11 

-76 

1  12.7 

+  3  49    4 

-0.8123 

.5866 

-.1691 

9.3951 

.98^ 

2 

I  Leonis 

5 

+31 

-39 

14  42.8 

-  7  11  22 

-0.1086 

.5853 

-.1884 

9.2896 

.9916 

3 

B.A.C.  3837 

6i 

+56 

-17 

1     1.1 

+  2  43  50 

+0.3149 

.5843 

-.2000 

9.1835 

.9949 

3 

V  Virginia 

4i 

-16 

-83 

14  18.7 

-  8  28  18 

-0.9399 

.5828 

-.2123 

9.1019 

.9965 

6 

f  >  Libras 

6 

+61 

-11 

21  14.5 

-  4  27  45 

+0.4533 

.5827 

-.1897 

n9.2946 

.9914 

6i  f*  Librffi 

6 

+22 

-49 

22  14  4 

-  3  30    4 

-0.2139 

.5828 

-.1885 

n9.2759 

.9921 

6  18  Librs,mu/. 

6i 

-  2 

-^ 

23    83 

-  2  38  10 

-0.6443 

.5828 

-.1872 

n9.2654 

.9925 

7  B.A.C.  5070 

6 

-48 

-90 

9  30.2 

+  7  20  36 

-1.2362 

.5832 

-.1729 

f»9.3143 

.9906 

7]  y  Libfffi 

^h 

+55 

-15 

14  177 

+11  57  21 

+0.4004 

.5836 

-.1653 

n9.3942 

.ycjD'' 

7;  1]  Librae 

6 

+75 

+  4 

17  49.9 

-  8  38  20 

4O.73II 

.5837 

-.1596 

119.4200 

.9842 

7,  h  Libras 

4i 

+74 

+41 

21  50  8 

-  4  46  30 

+1.2000 

.5838 

-.1530 

119.4492 

.9821 

8  49  LibfQ 

5i 

466 

-  4 

0  35.3 

-  2    8    8 

+0.5903 

.58:38 

-.1480 

n9.4441 

.9826 

8  X  Ophiuchi 

6 

+72 

+32 

11  34.2 

+  8  26    9 

+1.1097 

.5837 

-.1281 

n9.4443 

.9825 

8  6  Ophiuchi 
8  24  Scorpii 

5 

-29 

-90 

13  19.1 

+10    7    7 

-0.9687 

.5a% 

-.1247 

R9.4488 

.9821 

5 

+  9 

-56 

17  37.0 

-  9  44  38 

-0.3086 

.58:34 

-.1165 

n9.4777 

.9794 

9 

B  A  C.  o700 

6i 

+70 

+  3 

0    0.1 

-  3  35  51 

+0  6995 

.5828 

-.1041 

n9.5198 

.9748 

9 

29  Ophiuchi 

6 

+33 

-28 

2    06 

-  1  39  54 

+0.1475 

.5827 

-.1001 

JI9.5087 

.9761 

10'  B.A  t;  6081 

6i 

+I4I     -43 

2  168'  -  2  17  45 

-0.1082 

0.5783 

-.0488 

Ji9.54«)8 

9i>721 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

4 

3 

TJmlL'ng 
Parallels. 

Watih- 
iogton 

At  Woahington  Mean  Time  of  Conijanetlon. 

T%n.ttt 

KtAr'it  NjunA. 

^ 

Mean 

iseo. 

OUla  V  A^ttAUV* 

6 

North- 
em. 

0 

+34 

South- 
ern. 

Time  of 
6' 

H 

Y 

a/ 

y" 

Log 

8i&> 

hog 
COS  d' 

9.9709 

1  Oct.  10  B.A.C.  6098 

-5^ 

h     m 
3  22.4 

h    m    ■ 
-  1  14  19 

40.2626 

0.5791 

-.0465 

n9.5490 

lOi  u^  Sagittarii 

4 

+45 

-12 

8    4.6 

+  3  17  19 

+0.4386 

.5769 

-.0368 

n9.5551 

.9699 

10  15  Sagittarii 

5 

+23 

-32 

8  42.0 

+  3  53  19 

+0.0761 

.5767 

-.0356 

n9.5496 

.9708 

10  16  Sagittarii 

6 

+  3 

-54 

8  427 

+  3  53  59 

-0.2803 

.5767 

-.0356 

n9.5428 

.9718 

10  21  Sagittarii 

5 

+  5 

-50 

13    0.7 

+  8    2  35 

-0.2198 

.5753 

-.0264 

n9.5466 

.9713 

10  B.A.C.  6336 

6i 

+56 

-  2 

18  21.3 

-10  48  2:^ 

+0.6105 

.5737 

-.0149 

n9.5641 

.9687 

10  B.A.C.  6347 

6i 

+30 

-23 

18  47.5 

-10  23  12 

+0.2413 

.57:J5 

-.0141 

»9.5574 

.9697 

10  29  Sagittarii 

6 

-13 

-74 

23  26.2 

-  5  54  32 

-0.5265 

.5721 

-.0047 

»9.5437 

.9717 

11.  31  Sagittarii 

6 

+68 

+41 

0  27.7 

-  4  55  13 

+1.1606 

.5715 

-.0025 

n9.5749 

.9670 

11  33  Sagittarii 

6 

.^52 

-  4 

1  17.0 

-  4    7  42 

+0.5724 

.5711 

-.0013 

n9.5644 

.9687 

11 

P  Sairittarii 

6 

+  7 

-46 

2  44.7 

-  2  43    8 

-0.1570 

.5706 

+.0028 

n9.5507 

.9706 

11  f2  Sagittarii 

4 

+34 

-19 

2  53.9 

-  2  34  14 

40.3210 

.5705 

+.0030 

n9.5598 

.9694 

11,  0  Sagittarii 

4 

•^ 

+27 

5  54.r 

+  0  19  21 

+1.0328 

.5694 

+.0089 

n9.5722 

.9674 

11  B.A.C.  6539 

6 

+32 

-22 

7  37.0 

+  1  58  42 

+0.2671 

.5687 

+.0J24 

n9.5580 

.9696 

li  x  Sagittarii 

3 

+35 

-19 

8    8.2 

+  2  28  49 

+0.3146 

.5685 

+.0134 

n9.5587 

.9695 

11'  B.A.C  6561 

6 

+68 

+26 

9  17.9 

+  3  36    1 

+1.0151 

.5680 

+.0158 

n9.5711 

.9676 

11  B.A.C  6671 

6 

469 

+17 

17  25.0 

+11  26    1 

+0.9049 

.5646 

+.0319 

n9.5656 

.9685 

12  /  Sagittarii 

5 

-  5 

-66 

0  21.1 

-  5  52  23 

-0.4395 

.5614 

+.0453 

»9.5355 

.9728 

12  57  Sagittarii 

5i 

-43 

-90 

2  58.7 

-  3  20  10 

-1.C632 

.5601 

+.0505 

n9.5207 

.9747 

12  a  Capricor. 

54 

+14 

-46 

15  20.7 

+  8  36  33 

-0.1460 

.5541 

+.0725 

n9.5239 

.9742 

12 

ff  Capricor. 

5 

-23 

-90 

19    1.2 

-11  50  16 

-0.8262 

.5523 

+.0790 

fi9.5045 

.9766 

12  p  Capri.,  mult. 

5 

-63 

-90 

19  44.6 

-11    8  22 

-1.1956 

.5520 

+.0802 

«9.4956 

.9776 

12,  0  Capri., miiix. 

+  5 

-57 

20  12.4 

-10  41  26 

-0.3256 

.5518 

+.0809 

n0.512d 

.9757 

13  V  Capricor. 

5i 

+  4 

-61 

0  57.0 

-  6    6  16 

-0.3753 

.5496 

+.08a5 

n9.5035 

.9767 

13 

B.A.C.  7202 

6 

+29 

-32 

4  52.7 

-  2  18  22 

40.0745 

.5476 

+.0952 

n9.5054 

.9765 

13 

B.A.C.  7209 

6i 

421 

-42 

5  19.1 

-  1  52  48 

-0.0599 

.5473 

+.0960 

n9.5018 

.9770 

13,  19  Capricor. 

6 

+30 

-32 

7  54.5 

+  0  37  32 

+0.0841 

.5462 

+.1000 

n9.4996 

.9772 

13  21  Capricor. 

6 

+24 

-39 

10  47.9 

+  3  25  22 

-0.0317 

.5448 

+.1045 

n9.4908 

.9781 

13[  0  Capricor. 
13  31  Capricor. 

4 

+21 

-42 

13  13.6 

+  5  46  22 

-0.0885 

.5434 

+.1076 

n9.4841 

.9788 

64 

+72 

+13 

19    9.5 

+11  30  53 

-0.8592 

.5406 

+.1164 

n9.4901 

.9782 

13 

t  Capricor. 

44 

451 

-14 

21    6.3 

-10  36    4 

40.4131 

.5397 

+.1190 

n9.4753 

.9797 

141  44  C'apricor. 

6 

-23 

-90 

7  22.2 

-  0  39  27 

-0.9156 

.5349 

+.1327 

n9.4129 

.9849 

14|  45  Capricor. 

6 

+  4 

-67 

7  49.9 

-  0  12  36 

-0.4665 

.5344 

+.1333 

n9.4227 

.9843 

14  d  Capricor. 

3 

+73 

+45 

9  17.3 

+  1  12    8 

+1.2334 

.5340 

+.1351 

n9.4589 

.9813 

14  fi  Capricor. 

5 

-40 

-90 

12  26.5 

+  4  15  28 

-1.1402 

.5326 

+.1391 

»9.3886 

.9866 

14 

I  Aqaarii 
42  Aquarii 

4 

+40 

-27 

19    3.5 

+10  40  23 

+0.1751 

.5296 

+.1468 

n9.3986 

.9859 

15 

6 

+22 

-47 

0  20.0 

-  8  12  44 

-0.1622 

.5273 

+.1526 

n9.3675 

.9878 

15 

45  Aquarii 

6 

+64 

-  8 

1  27.2 

-  7    7  32 

+0.5342 

.5270 

+.1536 

n9.3823 

.987«) 

15 

50  Aquarii 
B.A.C.  7835 

6 

+76 

+42 

4  13.9 

-  4  25  46 

+1.2241 

.5258 

+.1565 

n9.3893 

.9800 

15 

64 

+77 

+23 

7    5.7 

-  1  39  10 

+1.0042 

.5248 

+.1592 

»9.3707 

.9877 

15 

58  Aquarii 

6 

-31 

-90 

7  58.8 

-  0  47  36 

-1.0745 

.5245 

+.1600 

n9.3023 

.9911 

15 

70  Aquarii 

6 

+33 

-37 

16  42.3 

+  7  40  31 

-0.0080 

.5215 

+.1678 

n9.2899 

.9916 

16 

i/)i  Aquarii 

44 

+80 

+13 

7    6.0 

-  2  20  56 

+0.8884 

.5175 

+.1786 

n9.2308 

.9936 

16  if^  Aquarii 

44 

+80 

+37 

8  11.8 

-  1  17    1 

+1.1923 

.5174 

+.1793 

n9.2350 

.9935 

16 

B.A.C.  8214 

64 

+82 

+22 

17  36.4 

+  7  51  29 

+1.0132 

.5155 

+.1851 

n9.1534 

.9956 

17 

B.A.C.  8274 

64 

+83 

+3C 

0  35.7 

-  9  21    6 

+1.1187 

.5143 

+.1887 

n9.0923 

.9967 

17 

27  Piscium 

54 

-20 

-90 

6    3.7 

-  4    2  20 

-0.9831 

.5135 

+.1909 

7*8.8729 

.9988 

17 

29  Piscium 

54 

-42 

-90 

7  45.5 

-  2  23  25 

-1.2442 

.5132 

+.1915 

»8.8158 

.9991 

18 

14  Ceti 

64 

+  9 

-70 

2    0.6 

-  8  39    2 

-0.5122 

.5112 

+.1962 

n8.3288 

.9999 

18 

15  Ceti 

64 

+24 

-51 

3  24.8 

-  7  17    8 

-0.2418 

.5112 

+.1965 

»8.3282 

9.9999 

18 

2dCetijmuU. 

64 

462 

-15 

17  17.9 

+  6  12  33 

+0.4037 

.5126 

+.1969 

8.0667 

0.0000 

18 

29  Ceti 

64 

+45 

-30 

19  35.2 

+  8  26    2 

+0.1329 

.5129 

+.1968 

8.3597 

9.9999 

18 

33  Ceti 

6 

+31 

-44 

20  59.0 

+  9  47  27 

-0.0817 

.5130 

+.1967 

SASr^ 

.9998 

18 

35  Ceti 

64 

+42 

-32 

22    3.0 

+10  49  43 

+0.0941 

.5132 

+.1966 

8.4930 

.9998 

19 

/Piscium 

6 

+  31    -79 

0  53.2 

-10  24  54 

-0.6193 

0.5136 

+.19631    8.7082 

9.9994 

4:46 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

■ 

1 

Umiting 
ParaUeU 

WftHh. 
Ington 

At  Woahingtoii 

1  Mean  Time  of  Coojnnction. 

TlfttM 

fitAHM  NfUDA 

Mean 

18GO. 

13  UftA    ■    a1  mMMAM^m 

1 

4i 

North- 
ern. 

+24 

Sonth- 
em. 

'-5! 

Time  of 

6. 

H 

Y 

a/ 

!/ 

Loff 
ttn> 

cosd' 

Oct.  19 

V  Pisciain 

h     m 
13  34.2 

h    m    M 
+  1  54  35 

-0.2513 

0.5154 

+.1935 

8.9251 

9.9985 

20  64  Ceti 
20  fi  Ceti 

6i 

-  1 

-82 

5  26.4 

-  6  40  27 

-0.6928 

.5191 

+.1870 

9.1414 

i)958 

4i 

-10 

-82 

6  17.7 

-  5  50  38 

-0.8369 

.5194 

+.1866 

9.1560 

.9955 

20 

B.A.C.  741 

6i 

-  2 

-81 

12  18.8 

+  006 

-0.7044 

.5212 

+.1833 

9J2003 

.9945 

20 

f^  Ceti 

4 

•too 

+24 

14  14.6 

+  I  52  31 

+1.0260 

.5220 

+.1821 

9.1-367 

iW59 

20 

B.A.C.  830 

6 

+27 

-45 

21  38.9 

+  9    3  47 

-0.1913 

.5243 

+.1770 

9J2475 

.9931 

20 

u  Ceti 
B.A.C.  987 

5 

+90 

+  5 

22  54.4 

+10  17    2 

40.7153 

.5248 

+.1760 

9i2204 

.9939 

21 

6h 

+22 

-48 

12  22.2 

-  0  39  19 

-0.2780 

.5298 

+.1647 

9.3371 

.9895 

22 

B.A.C.  1272 

-19 

-73 

16  14.5 

+  2  21  17 

-0.9491 

.5421 

+.1332 

9.4656 

.9806 

22 

Lai.  7671 

8 

-12 

-73 

16  33.5 

+  2  39  40 

-0.8604 

.5422 

+.1328 

9.4646 

.9807 

22 

Lai.  7677 

8 

-12 

-73 

16  38.6 

+  2  44  39 

-0.8478 

5422 

+.1327 

9.4646 

.9807 

22 

Lai.  7702 

9i 

-  1 

-71 

16  54.7 

+  3    0  12 

-0.6719 

.5423 

+.1324 

9.4614 

.9810 

22 

Lai.  7753 

74 

4d0 

+13 

17  41.1 

+  3  45    7 

+0.7506 

.5427 

+.1313 

9.4297 

.9837 

22 

B.A.C.  1281 

7 

+37 

-29 

17  44  2 

+  3  48    6 

-0.0065 

.5427 

+.1312 

9.4482 

.9822 

22 

Rumk.  1103 

7 

+90 

439 

17  48.7 

+  3  52  30 

+1.1146 

.5427 

+.1311 

9.4210 

.9844 

22 

Rumk.  1110 

+  3 

-66 

18  25.1 

+  4  27  45 

-0.6078 

.5430 

+.1304 

9.4644 

mTDOO 

22 

Rumk.  1136 

6 

+90 

+17 

20  30.5 

+  6  29    6 

+0.8058 

.5438 

+.1276 

9.4373 

.9831 

22 

Lai.  8031 

9 

-11 

-73 

21  20.5 

+  7  17  32 

-0.8316 

.5443 

+  1265 

9.4779 

.9794 

22 

55  Tauri 

7 

+85 

+  8 

21  58.5 

+  7  54  19 

+0.6460 

.5446 

+.1256 

9.4457 

.9824 

22 

Lnl.  8122 

9 

-39 

-72 

22  38.6 

+  8  33  10 

-1.1730 

.5449 

+.1247 

9.4889 

.9783 

22 

Rumk.  1161 

+14 

-52 

22  41.3 

+  8  35  44 

-0.4157 

.5449 

+.1246 

9.4724 

.9600 

22 

Rumk.  1163 

8 

465 

-  4 

22  45.0 

+  8  39  17 

+0.4296 

.5449 

+.1245 

9.4531 

.9817 

22 

(J'  Tauri 

4 

+21 

-44 

23  23.4 

+  9  16  31 

-0.2961 

.5452 

+.1237 

9.4717 

..WJii 

22 

63  Tauri 

6 

+76 

+  3 

23  38.4 

+  9  30  57 

+0.5641 

.5453 

+.1234 

9.4525 

.9818 

22 

B.A.C.  1351 

e>i 

+90 

+13 

23  40.1 

+  9  32  35 

40.7290 

.5453 

+.1234 

9.4487 

.9821 

22 

(P  Tauri 

6 

+30 

-32 

23  56.7 

+  9  48  43 

-0.1246 

.5454 

+.1228 

9.46)3 

.9803 

23 

Lai.  8249 

7i 

+55 

-12 

0    4.8 

+  9  56  32 

40.2869 

.5455 

+.1226 

9.4604 

.9811 

23 

Lai.  8256 

8 

+71 

0 

0    7.7 

+  9  59  24 

+0.5039 

.5455 

+.1225 

9.4554 

.9816 

23 

(P  Tauri 

5 

+  5 

-63 

0  35.8 

+10  26  35 

-0.5759 

.5457 

+.1217 

9.4812 

.9791 

23 

Rumk.  1189 

+85 

+  8 

1    3.4 

+10  53  14 

+0.6457 

.5459 

+.1210 

9.4547 

.9816 

23 

Rumk.  1192 

+57 

-10 

1    6.7 

+10  56  26 

+0.3254 

.5459 

+.1209 

9.4623 

.9809 

23 

Rumk.  1197 

-  8 

-72 

1  21.3 

+11  10  32 

-0.7911 

.5461 

+.1205 

9.4879 

.9784 

23 

Rumk.  1212 

6 

+40 

-24 

2  25.9 

-11  46  52 

+0.0501 

.5466 

+.1190 

9.4722 

.9800 

23 

Rumk.  1214 

+21 

-43 

2  30.1 

-11  42  53 

-0.2870 

.5467 

+.1189 

^.4798 

.9792 

23 

Rumk.  1215 

7 

+19 

-45 

2  30i2 

-11  42  44 

-0.3200 

.5467 

+.1189 

9.48U6 

.9791 

23 

Rumk.  1233 

+30 

-33 

4    0.4 

-10  15  27 

-0.1175 

.5474 

+.1167 

9.4800 

.9792 

23 

Lai.  8599 

9 

+43 

-21 

4  57.7 

-  9  20    2 

+0.1065 

.5478 

+.1154 

9.4775 

.9795 

23 

Lai.  8610 

8 

+90 

427 

5    6.9 

-  9  11    9 

+0.9388 

.5479 

+.1152 

9.4590 

.9813 

23 

Lai.  8613 

8 

+90 

+13 

5    8.4 

-  9    9  44 

+0.7219 

.5479 

+.1152 

9.4641 

23 

Lai.  8678 

8 

+  2 

-m 

6    8.4 

-  8  11  38 

-0.6263 

.5484 

+.1137 

9.4964 

.9775 

23 

89  Tauri 

7 

+90 

+37 

6  3S.1 

-  7  42  56 

+1.0651 

.5486 

+.1130 

9.4602 

.9812 

23 

Lai.  8714 

-  7 

-72 

6  44.4 

-  7  36  4S 

-0.7686 

.5487 

+.1128 

9.5008 

.9771 

23 

Rumk.  1246 

7 

+90 

+2.) 

8  11.7 

-  6  12  22 

+0.8179 

.5493 

+.1106 

9.4698 

.9812 

23 

Rumk.  1251 

-  3 

-71 

8  21.3 

-  6    3    6 

-0.7065 

.5494 

+.1104 

9.5032 

.9768 

23 

Rumk.  1258 

6 

+  6 

-60 

8  46.2 

-  5  38  59 

-0.5449 

.5496 

+.1097 

9.5009 

.9771 

23 

Lai.  8852 

9i 

+90 

+32 

8  52.0 

-  5  33  24 

+0.9947 

.5496 

+.1096 

9.4674 

.9804 

23 

Lai.  8914 

8 

-29 

-71 

10    2.3 

-  4  25  23 

-1.0710 

.5501 

+.1078 

9.5145 

.9754 

23 

Lai.  8927 

8i 

-15 

-71 

10  12.5 

-  4  15  33 

-0.8861 

.5502 

+.1076 

9.5112 

.9759 

23 

Rumk.  1269 

6i 

+11 

-54 

10  17.2 

-  4  11     1 

-0.4737 

A502 

+.1075 

9.5027 

.9768 

23 

Lai.  8933 

9 

-  9 

-71 

10  17.4 

-  4  10  51 

-0.8360 

.5502 

+.1075 

9.5102 

.9760 

23 

B.A.C.  1468 

6 

+15 

-49 

10  22.4 

-  4  05  56 

-0.3960 

.5503 

+.1074 

9.5014 

.9770 

23 

Rumk.  1276 

+32 

-30 

10  46.6 

-  3  42  33 

-0.0864 

.5505 

+.1067 

9.4958 

,    .9776 

23 

Rumk.  1478 

7i 

+22 

-41 

11  29.8 

-  3    0  44 

-0.2695 

.5508 

-.1056 

9.5013 

!    .97701 

23 

i  Tauri 

54 

+22 

-41 

12  44.8 

-  1  48  12 

-0.2745 

.5513 

+.1036 

9.5040 

.9766 

23 

Rumk.  1300 

+90 

+37 1  13    2.8 

-  1  30  54 

+1.0563 

0.55141  +.1030 

9.4760 

9.97t« 
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Elements  for  facilitating  the  prediction  of  occultations  of      | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

Limitlog 
Pfirallelii. 

Wash- 
ington 

At  Washington  Mean  Time  of  Coi^Janction. 

Date. 
18419. 

Star'i  Name. 

M<*nn 

6 

North- 
em. 

South- 
em. 

Time  of 

c5. 

H 

h    m    8 
-  1  29  55 

Y 

0.5514 

+.1030 

Log 
i«in> 

Log 

COR  J' 

Oct.  23 

Rumk.  1301 

^ 

.3§ 

h     ro 
13    3.8 

-0.2413 

9.5040 

9.9766 

23 

Rumk.  13G2 

7 

+29 

-33 

13    4.4 

-  1  29  19 

-0.1449 

.5514 

+.1030 

9.5021 

.9769 

23 

B.A.C.  1563 

6i 

-  4 

-71 

19  17.0 

+  4  30  53 

-0.7219 

.5542;  +.0928 

9.5260 

.9740 

23 

m  Taari 

5i 

4^1 

+  9 

20    9.4 

+  5  21  34 

40.6071 

.55451  +.0913 

9.5008 

.9771 

24 

B.A.C.  1651 

(>d 

■tirr 

-32 

2  20.0 

+11  19  42 

-0.1678 

.5573 

+.0803 

9.5272 

.9739 

24 

B.A.C.  1733 

6i 

+10 

-51 

8    4.1 

-  7    7  55 

-0.4853 

.5596  +.0704 

9.5418 

.9720 

24 

C  Tauri 

H 

-33 

-69 

9  51.2 

-  5  24  28 

-1.0955 

.5600  +.0671 

9.5555 

.9700 

24 

B.A.C.  1835 

6i 

+  7 

-54 

14  40.1 

-  0  45  34 

-0.5345 

.5623 

+.0580 

9.5507 

.9706 

24 

X^  OrioDis 

4d 

+51 

-  8 

17  22.6 

+  1  51  15 

40.2285 

.5634 

+.0531 

9.5391 

.9723 

24 

X^  Ononis 

6 

+90 

+25 

17  37.7 

+  2    5  53 

+0.8065 

.5635 

+.0526 

9.5282 

.9738 

24 

;f5  OrioniB 

5 

+90 

+41 

21  24.4 

+  5  44  40 

+1.0249 

.5648 

+.0454 

9.5274 

.9739 

24 

r*  Orionifl 

5 

+76 

+11 

21  35.9 

+  5  55  49 

+0.5535 

.5649 

+.0450 

9.5368 

.9726 

25 

68  Ononis 

6 

+90 

+43 

1  11.1 

+  9  23  28 

+1.0450 

.5661 

+.0378 

9.5302 

.9734 

25 

15^  Geminor. 

8 

+46 

.    -  9 

8    3.7 

-  7  58  26 

+0.1466 

.5684 

+.0242 

9.5515 

.9705 

25 

15^  Geminor. 

6 

+15 

-10 

8    4i2 

-  7  57  57 

+0.1384 

.5684 

+.0242 

9.5517 

.9705 

25 

16  Geminor. 

6 

467 

♦  7 

8    9.1 

-  7  53  15 

+0.4550 

.5684 

+.0241 

9.5457 

.9714 

25 

V  Geminor. 

4i 

+90 

4^ 

8  36.1 

-  7  27  14 

+0.7623 

.5685 

+.0231 

9.5400 

.9722 

25 

d  Geminor. 

6 

-12 

-68 

18  22.6 

+  1  58  23 

-0.8283 

.5715 

+.0031 

9.5719 

.9675 

25 

r  Gemin.,m«/. 

4 

461 

+  5 

23  49.3 

+  7  13  21 

+0.3779 

.5728 

-.0082 

9.5495 

.9708 

26 

56  Geminor. 

51 

+58 

+  1 

7  29.1 

-  9  23  29 

+0.3264 

.5742 

-.0244 

9.5481 

.9710 

26 

63  Gemi.,m«Z. 

H 

-11 

-68 

9  56.3 

-  7    1  37 

-0.8136 

.5746 

-.0295 

9.5681 

.9681 

26 

85  Geminor. 

61 

+52 

-  7 

21  52.3 

+  4  28  19 

+0.2386 

.5761 

-.0547 

9.5390 

.9724 

27 

B.A.C.  2683 

6 

+90 

+43 

1  45.5  4  8  12  55 

+1.C688 

.5765 

-.0629 

9.5172 

.9751 

27 

d^  Cancri 

6 

+90 

+34 

9  40.0 

-«    9  57 

+0.9808 

.5770 

-.0790 

9.5071 

.9763 

27 

d  Cancri 

6 

+90 

+29 

13    9.7 

-  4  4T  57 

+0.9133 

.5770 

-.0861 

9.5022 

.9769 

27 

B.A.C.  2854 

61 

+36 

-24 

13  10.8 

-  4  46  53 

-O.0112 

.5770 

-.0861 

9.5219 

.9745 

27 

35  Cancri 

61 

-  8 

-70 

14  42.7 

-  3  18  18 

-0.7762 

.5771 

-.0894 

9.5348 

.9729 

27 

B.A.C.  2886 

71 

-22 

-70 

14  53.4 

-  3    8    2 

-0.9812 

.5771 

-.0897 

9.5386 

.9724 

27 

B.A.C.  2899 

7 

+  6 

-57 

15  45.3 

-  2  18    1 

-0.5442    .5771 

-.0916 

9.5281 

.9737 

27 

B.A.C.  2906 

71 

-25 

-70 

16  19.0 

-  1  45  33 

-1.0221 

J6771 

-.0927 

9.5368 

.9726 

27 

B.A.C.  2907 

8 

-19 

-70 

16  20.3 

-  1  44  20 

-0.9374 

.5771 

-X)927 

9.5350 

.9729 

27 

38  Cancri 

7 

-38 

-70 

16  34.1 

-  1  31     1 

-1.1519 

.5771 

-.0932 

9.5389 

.9723 

27 

B.A.C.  2914 

7 

-17 

-70 

16  37.7 

-  1  27  33 

-0.9206 

.5771 

-.0933 

9.5342 

.9730 

27 

B.A.C.  2919,m 

7 

-29 

-70 

16  51.1 

-  1  14  38 

-1.0678 

.5771 

-.0938 

9.5367 

.9726 

27 

e  Cancri 

61 

-17 

-70 

16  53.1 

-  1  12  41 

-0.9202 

.5771 

-.0938 

9.5341 

:9730 

27 

42  Cancri 

61 

-36 

-70 

16  59.9 

-  1    6    8 

-1.1334 

.5771 

-.0940 

9.5377 

.9725 

27 

B.A.C.  2925 

61 

-23 

-70 

17    5.6 

-  1     0  40 

-0.9986 

.5771 

-.0942 

9.5349 

.9729 

27 

6  Cuncri 

4 

+56 

-  8 

18  42.4 

+  0  32  34 

+0.3000 

.5771 

-.0974 

9.5044 

.9766 

28 

80  Cancri 

61 

-16 

-72 

6  16.5 

+11  41  14 

-D.9001 

.5768 

-.1198 

9.5032 

.9768 

2d 

83  Cancri 

6 

-18 

-72 

9  16.4 

-  9  25  26 

-0.9374 

.5767 

-.1253 

9.4959 

.9776 

28 

8  Leonis 

61 

-  2 

-72 

16  58.1 

-  2    0  43 

-0.6931 

.5759 

-.1392 

9.4664 

.9805 

2a 

34  Leonis 

6 

+45 

-23 

7  45.6 

-11  45  28 

+0.1379 

.5749 

-.1635 

9.3836 

.9869 

20 

37  Leonis 

6 

+  4 

-69 

9  54.9 

-  9  40  52 

-0.6022 

.5748 

-.1667 

9.3950 

.9862 

29 

I  Leonis 

5 

+42 

-28 

23  54.4 

+  3  48  12 

+0.0897 

.5738 

-.1859 

9.2897 

.9f)16 

30 

B.A.C.  3837 

61 

+69 

-  8 

10  34.3 

-  9  54  58 

+0.4984 

.5734 

-.1983 

9.1835 

.9949 

31 

V  Virginis 

41 

-  7 

-83 

0  17.7 

+  3  18  45 

-0.8044 

.5730 

-.2109 

9.1018 

.9965 

31 

B.A.C.  3996 

6 

+50 

-24 

1  42M 

+  4  40  13 

40.2294 

.5730 

-.2118 

9.0134 

.9976 

31 

b  Virginis 
B.A.C.  4104 

6 

+90 

+  5 

6  22.1 

+  9  10    4 

+0.7581 

.5731 

-.2148 

8.8833 

.9987 

31 

61 

-  2 

-84 

11  25.0 

-.9  58    0 

-0.7281 

.5731 

-.2180 

8.9210 

.99a5 

31 

c  Virginis 

5 

-  8 

-86 

15  10.4 

-  6  20  43 

-0.8147 

.5732 

-.2200 

8.8480 

.9989 

Not.   4 

X  Ophiuchi 

6 

+72 

+18 

22    0.4 

-  3  19  33 

+0.9307 

.5911 

-.1317 

n9.4936 

.9778 

4 

^  Ophiuchi 
24  Scorpii 

5 

-42 

-90 

23  42.8  -  1  41     1 

-1.1314 

.5912 

-.1284 

n9.4488 

.9821 

5 

5 

0 

-69 

3  54.5;  +  2  20  58 

-0.4866 

.5916 

-.1200 

«9.4777 

.9794 

5 

B.A.C.  5700 

61 

+68 

+  1 

10    7.8  +  8  19  54 

+0.6668 

.5915 

-.1073 

n9.519ti 

.9748 

5 

29  Ophiuchi 

6 

+14 

-48 

12    5.0  +10  12  361  -0.1864"  0.59151  -.1032 

»9.5057 

9.9764 ! 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

Date. 
18AO. 

Star's  Name. 

1 

Limiting 
Parallel!. 

Wash- 
Ington 

Ma  All 

At  Washington  Mean  Time  of  Conjunction.                 1 

1 

6i 

North- 
ern. 

South- 
ern. 

Time  of 

c5. 

H 

Y 

a/ 

y 

Log 

■in> 

cot^ 

Nov.   6 

B.A.C.  6081 

o 
+  1 

-5S 

h     m 
11  38.7 

h    m    It 
+  8  52    9 

-0.3442 

0.5880 

-.0511 

n9.5408 

9.9721 

6 

B.A.C.  6098 

6 

+20 

-36 

12  42.3 

+  9  53  24 

+0.0202 

.5878 

-.0488 

n9.5490 

.9709 

6 

u^  Sagittarii 

4j| 

4^ 

-27 

17  15.8 

-  9  43  32 

+0.1874 

.5864 

-.0385 

»9.556:) 

.9699 

6 

15  Saffittarii 

5 

+  9 

-48 

17  52.0 

-  9    8  41 

-0.1713 

.5863 

-.0371 

n9.5496 

.9708 

6 

16  Sagittarii 

6 

-10 

-73 

17  52.7 

-  9    8    1 

-0.5230 

.5863 

-.0371 

119.5427 

.9718 

6 

21  Sagittarii 

5 

-  8 

-69 

22    2.7 

-  5    7  29 

-0.4688 

.5850 

-.0367 

n9.5465 

.9712 

7 

B.A.C.  6336 

6d 

436 

-18 

3  13.4 

-  0    8  27 

+0.3439 

.5829 

-.0163 

n9.5641 

.9687 

7 

B.A.C.  6347 

6i 

+15 

-39 

3  38.7 

+  0  15  56 

-0.0210 

.5828 

-.0153 

n9.5574 

.9697 

7 

29  Sagittarii 

6 

-28 

-90 

8    8.8 

+  4  36    0 

-0.7839 

.5812 

-.0053 

n9.5437 

.9717 

7 

30  Sagittarii 

6 

+68 

+36 

8  36.6 

+  5    2  45 

+1.1285 

.5810 

-.0043 

118.5793 

.9662 

7 

31  Sagittarii 

6 

+68 

+15 

9    6.4 

+  5  33  24 

40.8798 

.5808 

-.0033 

i»9.5749 

.9670 

7 

33  Sagittarii 

6 

+32 

-20 

9  56.2 

+  6  19  24 

+0.2987 

.5805 

-.0016 

n9.5644 

i)687 

7 

f^  Sagittarii 

6 

-  8 

-65 

11  21.2 

+  7  41  16 

-0.4227 

.5798 

+.0016 

n9.5508 

iJ706 

7 

^  Sagittarii 

4 

+18 

-34 

11  30.2 

+  7  49  54 

+0.0489 

.5798 

+.0020 

f»9.5598 

.9694 

7 

7                     ^7 

0  Sagittarii 

4 

+68 

+  6 

14  24.7 

+10  38    0 

+0.7482 

.5784 

+.0082 

119.5723 

.9674 

7 

B.A.C.  6539 

6 

+16 

-38 

16    4.6 

-11  45  47 

-0.0089 

.5777 

+.0118 

119.5580 

SG96 

7 

IT  Sagittarii 

3 

+18 

-35 

16  34.9 

-11  16  35 

+0.0374 

.5775 

+.0129 

n9.5588 

.96^ 

7 

B.A.C.  6561 

6 

+68 

+  5 

17    2.5 

-10  51  34 

+0.7280 

.5773 

+.0139 

n9.5711 

iJ676 

7 

50  Sagittarii 

6 

+68 

+27 

23  36.9 

-  4  30    2 

+1.0332 

.5741 

+.0278 

n9.5743 

.9671 

8 

B.A.C.  6671 

6 

+58 

-  2 

1  35.4 

-  2  35  46 

+0.6131 

.5732 

+.0320 

it9J)656 

.9685 

8 

/Sagittarii 

5 

-20 

-90 

8  19.7 

+  3  54    4 

-0.7201 

.5692 

+.0455 

n9.5355 

.9728 

8 

ff  Capricor. 

5^ 

-  2 

-m 

22  56.^/ 

-  6    0  26 

-0.4381 

X^^ 

+.0732 

n9.5240 

.9742 

9 

IT  Capricor. 

5 

-44 

-90 

2  31.3 

-  2  32  27 

-1.1122 

.5585 

+.0797 

»9.5C45 

.9766 

9 

* 

0  Capri., mu/^ 

6 

-11 

-83 

3  40.9 

-  1  25  17 

-0.6177 

.5578 

+.0817 

n9.5127 

.9757 

9 

V  Capricor. 

54 

-13 

-89 

6  19.1 

+  3    3  23 

-0.6680 

.5550 

+.0898 

n9.5036 

i)767 

9 

B.A.C.  7202 

6 

+12 

-51    12    9.8 

+  6  46  23 

-0.2237 

.5528 

+.0960 

119.5054 

.9765 

9 

B.A.C.  7209 

64 

+  5 

-6J    12  35.6 

+  7  11  25 

-0.3568 

.5525 

+.0965 

119.5018 

.9770 

9 

19  Capricor. 

6 

+13 

-50 

15    8.0 

+  9  38  39 

-Oi2144 

.5509 

+.1008 

n9.4995 

.9772 

9 

20  Capricor. 

6 

+71 

+47 

17  20.8 

+11  47    7 

+1.2277 

.5493 

+.1044 

119.5243 

.9742 

9 

21  Capricor. 

6 

+  8 

-58 

17  58.0 

-11  36  57 

-0.3292 

.5489 

+.1054 

ft9.4909 

.9781 

9 

d  Capricor. 

4 

+  5 

-62    20  20.9 

.  9  18  42 

-0.3855 

.5475 

+.1090 

n9.4841 

.9788 

10 

30  Capricor. 

6 

+72 

+31 

2    1.4 

-  3  49  18 

+1.1C20 

.5441 

+.1175 

n9.5C2l 

^^769 

10 

31  Capricor. 

64 

+61 

-  6 

3  10.6 

^  3  40  23 

+0.5545 

.5449 

+.1177 

n9.4901 

i)782 

10 

I  Capricor. 

44 

+33 

-31 

4    5.5 

-  1  49  15 

+0.1126 

.5428 

+.1205 

n9.4754 

.9797 

10 

y  Capricor. 

34 

+73 

+26 

12  42.0 

+  6  30  49 

+1.0529 

.5381 

+.1320 

i»9.4720 

.9800 

10 

44  Capricor. 

6 

-47 

-90 

14  12.4 

+  7  58  26 

-1.2028 

.5371 

+.1340 

n9.4128 

.9849 

10 

45  Capricor. 

6 

-13 

-90 

14  39.8 

+  8  24  54 

-0.7568 

.5369 

+.1346 

n9.4227 

.JICtVvS 

10 

{J  Capricor. 

3 

+73 

+17 

16    6.1 

+  9  48  31 

+0.9311 

.5361 

+.1365 

n9.4589 

i)8l3 

11 

I  Aquarii 
42  Aquarii 

4 

+24 

.144 

1  45.9 

-  4  49  42 

-0.1141 

.5310 

+.1479 

n9.3986 

.9859 

11 

6 

+  7 

-66 

6  59.5 

+  0  14  21 

-0.4459 

.5283 

+.1536 

119.3675 

.9879 

11 

45  Aquarii 

6 

+45 

-24 

8    6.1 

+  1  18  57 

+0.2475 

.5278 

+.1548 

ffi9.3823 

i>870 

11 

50  Aquarii 

6 

+76 

+16 

10  51.6 

+  3  59  27 

+0.9356 

.5265 

+.1575 

n9.3894 

.9866 

11 

B.A.C.  7835 

64 

+76 

+  3 

13  42.2 

+  6  44  55 

+0.7199 

.5251 

+.1604 

n9.3707 

.9877 

11 

70  Aquarii 

6 

+18 

-54 

23  15.9 

-  7  58  25 

-0.2778 

.5210 

+.1690 

n9.2899 

.9916 

12 

^i  Aquarii 

44 

+76 

-  3 

13  37.3 

+  5  57  54 

+0.6336 

.5161 

+sl800 

n9i230d 

.9936 

1 

12 

r  Aquarii 

54 

-  8 

-90 

14  10.1 

+  6  29  47 

-0.7736 

.5159 

+.1803 

n9.1664 

.9953 

12 

-dt^  Aquarii 
B.A.C.  8214 

44 

+80 

+16 

14  43.0 

+  7    1  45 

+0.9378 

.5158 

+.1807  fi9.2350 

.9935 

13 

64 

+82 

+  5 

0    7.5 

-  7  49  55 

+0.7738 

.5131 

+.1860  n9.1534 

.9956 

13 

B.A.C.  8274 

64 

+83 

+13 

7    6.6 

-  1    2  38 

+0.8888 

.5118 

+.1896  n9.0923 

.9967 

13 

27  Piscium 

54 

-37 

-90 

12  35.2 

+  4  16  39 

-1.1978 

.5112 

+.1917 

n8.8729 

wolijfjXi 

14 

B.A.C.  81 

64 

+39 

-35 

2  35.7 

-  6    6  20 

+0.0370 

.ovyo 

+.1962  n8.7098 

.9994 

14 

14  Ceti 

64 

0 

-87 

8  35.6 

-  0  16  43 

-0.6877 

.5097 

+.1974'  n8.3290 

.9999 

14 

15  Ceti 

64 

+15 

-63 

9  58.8 

+  1     4  24 

-0.4152 

.5096 

+.1976  n8.3282 

9.9999 

14  26  Ceti,  muU. 

64 

+52 

-23 

23  56.9 

-  9  20  56 

+0.2607 

.5106 

+.1986     8.0665 

'0.0000 

15 

'  29  Ceti 

64 

+37 

-37 

2  12.5 

-  7    9  10 

-0.0045 

0.5110  +.1984     8.3596 

9.9999 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

4 
1 

Limiting 
Parallelu. 

Wash- 
ington 

At  Washingtoz 

1  Mean  Time  of  Coi^anction. 

nittA 

fltikr'fl  Kmne. 

Mean 

18«9. 

K7^4W     V   ^^VBAUVft 

1 

6 

North- 
ern. 

South- 
ern. 

Time  of 

c5. 

H 

Y 

0/ 

y 

Log 
Bind' 

Log 

COBO' 

Nov.  15 

33Ceti 

+i& 

o 
-49 

h     m 
3  36.4 

h    m    B 
-  5  47  37 

-O.2157I  0.5111 

+.1983 

8.4854 

9.9996 

15 

35Ceti 

6i 

+35 

-39 

4  40.6 

-  4  45  14 

-0.0376 

.5112 

+.1982 

8.4930 

.9998 

15 

/PiBcium 

6 

-  3 

-83 

7  31.0 

-  1  59  33 

-0.7435 

.5117 

+.1980 

8.7083 

.9994 

15 

V  Pisoium 

4h 

+19 

-57 

20  12.7 

+10  20  38 

-0.3448 

.5143 

+.1955 

8.9250 

.9985 

16 

64Ceti 

64 

-  4 

-80 

12    4.1 

+  1  44  47 

-0.7454 

.5188 

+.1892 

9.1414 

.9958 

16 

f»  Coti 
B.A.C.  741 

4h 

-12 

-82 

12  55.2 

+  2  34  27 

-0.8872 

.5191 

+.1888 

9.1560 

.9955 

16 

64 

-  3 

-80 

18  55.5 

+  8  24  14 

-0.7396 

.5213 

+.1858 

9.2003 

.9945 

16 

|«Ceti 
B.A.C.  830 

44 

+90 

+22 

20  50.8 

+10  16  15 

+0.9906 

.5221 

+.1870 

9.1367 

.9959 

17 

6 

+26 

-46 

4  13.4 

-  6  34  16 

-0.2045 

.5251 

+.1798 

9.2475 

.9931 

17 

^Ceti 

5 

+90 

+  4 

5  28.5 

-  5  21  23 

+0.7023 

.5256 

+.1789 

9.2204 

.9939 

17 

B.A.C.  987 

64 

423 

-48 

18  51.4 

+  7  37  29 

-0.2543 

.5315 

+.1678 

9.3371 

.9895 

18 

B.A.C.  1272 

6 

-12 

-73 

22  28.6 

+10  22  50 

-0.8574 

.5452 

+.1365 

9.4656 

.9806 

18 

Lai.  7671 

8 

-  6 

-73 

22  47.4 

+10  41     1 

-0.7683 

.5454 

+.1361 

9.4645 

.9807 

18 

Lai.  7677 

8 

-  5 

-73 

22  52.5 

+10  45  57 

-0.7556 

.5454 

+.1360 

9.4645 

.9807 

18 

Lai.  7702 

94 

+  5 

-So 

23    8.4 

+11     1  20 

-0.5795 

.5455 

+.1357 

9.4614 

.9810 

18 

Lai.  7753 

74 

+90 

+18 

23  54.2 

+11  45^  45 

+0.8385 

.5459 

+.1348 

9.4297 

.9837 

18 

B.A.C.  1281 

7 

+42 

-24 

23  57.3 

+11  48  41 

+0.0847 

.5459 

+.1347 

9.4483 

.9822 

19 

Rumk.  1103 

7 

+90 

+47 

0    1.8 

+11  53     1 

+1.2012 

.5460 

+.1346 

9.4210 

.9844 

19 

Rumk.  1110 

+  9 

-59 

0  37.8 

-11  32    7 

-0.5125 

.5465 

+.1338 

9.4644 

.9808 

19 

Rumk.  1136 

6 

+90 

+22 

2  41.7 

-  9  32  10 

+0.8997 

.5475 

+.1309 

9.4373 

.9831 

I           19 

Lai.  8031 

9 

-  4 

-73 

3  31.3 

-  8  44  17 

-0.7290 

.5479 

+.1297 

9.4779 

.9794 

19 

55  Tauri 

7 

+90 

+13 

4    8.8 

-  8    7  57 

+0.7437 

.5483 

+.1289 

9.4457 

.9824 

19 

Lai.  8122 

9 

-28 

-72 

4  48.6 

-  7  29  24 

-1.0664 

.5486 

+.1277 

9.4889 

.9783 

19 

Rumk.  1161 

+20 

-45 

4  51.1 

-  7  27    0 

-0.3120 

.5486 

+.1276 

9.4725 

.9800 

19 

Rumk.  1162 

6 

-44 

-72 

4  51.8 

-  7  26  23 

-1.2221 

.5486 

+.1276 

9.4925 

.9779 

19 

Rumk.  1163 

8 

+73 

+  1 

4  54.7 

-  7  23  30 

+0.5301 

.5486 

+.1275 

9.4531 

.9817 

19 

J'  Tauri 

4 

+27 

-38 

5  32.8 

-  6  46  43 

-0.1912 

.5489 

+.1268 

9.4717 

.9801 

19 

63  Tauri 

6 

-^S 

+  9 

5  47.5 

-  6  32  27 

+0.6659 

.5491 

+.1264 

9.4526 

.9818 

19 

B.A.C.  1351 

64 

+90 

+19 

5  49.2 

-  6  30  50 

40.8301 

.5491 

+.1264 

9.4488 

.9821 

19 

(Ji  Tauri 

6 

+36 

-29 

6    5.7 

-  6  14  53 

-0.0194 

.5492 

+.1260 

9.4693 

.9803 

19 

Lai.  8249 

74 

+62 

-  7 

6  13.6 

-  6    7  10 

+0.3907 

.5493 

+.1258 

9.4604 

.9811 

19 

Lai.  8256 

8 

+81 

+  5 

6  16.5 

-  6    4  23 

+0.6070 

.5493 

+.1257 

9.4554 

.9816 

19 

<P  Tauri 

5 

+11 

-55 

6  44.3 

-  5  37  29 

-0.4674 

.5495 

+.1250 

9.4812 

.9791 

19 

Rumk.  1189 

+90 

+14 

7  11.6 

-  5  11    8 

+0.7502 

.5498 

+.1244 

9.4547 

.9816 

19 

Rumk.  1192 

+65 

-  4 

7  15.8 

-  5    6  58 

+0.4314 

.5498 

+.1242 

9.4623 

.9809 

19 

Rumk.  1197 

-  1 

-71 

7  29.2 

-  4  54    2 

-0.6802 

.5499 

+.1239 

9.4879 

.9784 

19 

Rumk.  1212 

6 

+47 

-18 

8  33.2 

-  3  52  12 

+0.1600 

.5504 

+.1222 

9.4722 

.9800 

19 

Rumk.  1214 

+27 

-37 

8  37.3 

-  3  48  15 

-0.1756 

.5504 

+.1221 

9.4798 

.9792 

19 

Rumk.  1215 

7 

+27 

-38 

8  37.9 

-  3  47  39 

-0.1895 

.5504 

+.1221 

9.4806 

.9792 

19 

Rumk.  1233 

+37 

-27 

10    6.6 

-  2  21  53 

-0.0036 

.5512 

+.1199 

9.4800 

.9792 

19 

Lai.  8599 

9 

+51 

-15 

11    3.2 

-  1  27    8 

+0.2215 

.5516 

+.1184 

9.4775 

.9796 

19 

Lai.  8610 

8 

+90 

+35 

11  12.2 

-  1  18  22 

+1.0505 

.5517 

+.1182 

9.4591 

.J)813 

19 

Lai.  8613 

8 

+90 

+20 

11  13.7 

-  1  16  57 

+0.8348 

.5517 

+.1182 

9.4642 

.9808 

19 

Lai.  8678 

8 

+  9 

-58 

12  13.0 

-  0  19  35 

-0.5057 

.5522 

+.1167 

9.4964 

.9775 

19 

89  Tauri 

7 

+90 

+47 

12  42.4 

+  0    8  47 

+1.1795 

.5525 

+.1160 

9.4602 

.9812 

19 

Lai.  8714 

9 

+  1 

-67 

12  48.7 

+  0  14  54 

-0.6460 

.5525 

+.1158 

9.5008 

.9771 

19 

Rumk.  1246 

7 

+.90 

+27 

14  14.9 

+  1  38  14 

+0.9367 

.5532 

+.1136 

9.4698 

.9802 

19 

Rumk.  1251 

+  5 

-62 

14  24.3 

+  1  47  22 

-0.5812 

.5533 

+.1134 

9.5033 

.9768 

19 

Rumk.  1258 

6 

+14 

-51 

14  49.0 

+  2  11  12 

-0.4194 

.5535 

+.1127 

9.5009 

.9771 

19 

Lai.  8852 

94 

+90 

+41 

14  54.7 

+  2  16  42 

+1.1143 

.5535 

+.1126 

9.4674 

.9805 

19 

Lai.  8914 

8 

-18 

-71 

16    4.1 

+  3  23  52 

-0.9410 

.5541 

+.1107 

9.5145 

.9755 

19 

Lai.  8927 

84 

-  4 

-71 

16  14.2 

+  3  33  35 

-0.7594 

.5542 

+.1104 

9.5111 

.9759 

19 

Rumk.  1269 

64 

+18 

-46 

16  18.8 

+  3  38    4 

-0.3453 

.5542 

+.1103 

9.5028 

.9768 

19 

Lai.  8933 

9 

-  3 

-71 

16  19.0 

+  3  38  14   -0.7061 

.5542 

+.1103 

9.5103 

.9760 

19 

B.A.C.  1468 

6 

+2^ 

-41 

16  24.0 

+  3  43    4 

-0.2675 

0.5543 

+.1102 

9.5014 

9.9770 

57 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OP 

PLANETS  AND  STARS  BY  THE  MOON. 

Date. 
1869. 

Star*!!  Name. 

• 

1 

Limiting 
Parallels. 

WaBh- 
iogton 

At  Wathingtoi 

I  Mean  Time  of  CoDjnnction. 

1 

CB 

North- 
dm. 

South- 
ern. 

Time  of 
6- 

H 

Y 

0/ 

y' 

Log 

co«5' 

Nov.  19 

Rumk.  1276 

+3^ 

-f& 

h     m 

16  47.9 

h    m    fc 
+  4    6    9 

+0.0414 

0.5544 

+.1095 

9.4958 

9.9776 

19 

B.A.C.  1478 

74 

+29 

-33 

17  30.7 

+  4  47  28 

-0.1394 

.5547 

+.1084 

9.5013 

i)770 

19 

t  Tauri 

5i 

+29 

-33 

18  44.7 

+  5  59    4 

-0.1419 

.5554 

+.1064 

9.5040 

.9766 

19 

Rumk.  1300 

+90 

+49 

19    2.4 

+  6  16  10 

+1.1844 

.5556 

+.1059 

9.476!) 

.9796 

19 

Rumk.  1301 

6 

+31 

-31 

19    3.4 

+  6  17  10 

-0.1083 

.5556 

+.1059 

9.5040 

^66 

19 

Rumk.  1302 

7 

+37 

-26 

19    4.0 

+  6  17  45 

-0.0123 

.5556 

+.1059 

9.5021 

.9769 

20 

B.A.C.  1563 

64 

+  5 

-60 

1  12.1 

-11  46  37 

-0.5749 

J>585 

+.0955 

9.5261 

.9740 

20 

m  Tauri 

54 

+90 

+17 

2    3.6 

-10  56  49 

■►0.7506 

.5589 

+.0940 

9.5008 

.9771 

20 

I  Tauri 

54 

-37 

-70 

2  13.2 

-10  47  33 

-1.1447 

.5590 

+.0937 

9.5391 

4^723 

20 

B.A.C.  1651 

64 

+37 

-24 

8  10.0 

-  5    2  56 

-0.0095 

.5616 

+.0834 

9.5272 

.9739 

20 

B.A.C.  1733 

64 

+19 

-40 

13  50.0 

+  0  25  21 

-0.3158 

.5638 

+.0729 

9.6418 

.9720 

20 

C  Tauri 

34 

-18 

-69 

15  35.9 

+  2    7  34 

-0.9210 

.5645 

+.0696 

95555 

.9700 

20 

B.A.C.  1835 

64 

+17 

-41 

20  21.5 

+  6  43  11 

-0.3538 

.5663 

+.0605 

95507 

.9706 

20 

X^  Orionis 

44 

+64 

+  2 

23    2.1 

+  9  18  12 

+0.4118 

.5673 

+.0574 

95392 

.9723 

20 

X^  Orionis 

6 

+00 

+37 

23  17.1 

+  9  32  41 

+0.9890 

.5674 

+.0569 

95282 

.9737 

21 

X^  Orionis 

5 

•too 

458 

3    1.4 

-10  50  58 

+1.2134 

.5688 

+.0474 

95275 

.9738 

21 

r**  Orionis 
68  Orionis 

5 

+00 

+122 

3  12.8 

-10  39  55 

+0.7430 

.5689 

+.0470 

95369 

.97^ 

21 

6 

+90 

+62 

6  44.8 

-  7  15  27 

+1.2394 

.5701 

+.0400 

95302 

.9734 

21 

15^  Geminor. 

8 

+60 

+  2 

13  34.7 

-  0  40  11 

+0.3534 

.5719 

+.0258 

95515 

.9705 

21 

15*  Geminor. 

6 

459 

+  1 

13  35.1 

-  0  39  42 

+0.3449 

.5720 

+.0258 

9.5516 

.9705 

21 

16  Geminor. 

6 

+90 

+15 

13  40.0 

-  0  35    3 

+0.6613 

.5720 

+.0256 

95457 

J97U 

21 

V  Geminor. 

44 

+90 

+39 

14    6.7 

-  0    9  15 

+0.9692 

.6721 

+.0248 

9.5401 

.9722 

21 

d  Geminor. 

6 

+  3 

-55 

23  48.8 

+  9  11  55 

-0.6071 

.6741 

+.0045 

95719 

.9675 

22 

^  Gemin.,fiittZ. 

4 

+82 

+17 

5  13.7 

-  9  34  57 

+0.6060 

.5749 

-.0070 

9.5496 

.9708 

22 

d  Gemin. ,mu/. 

34 

-27 

-es 

12    2.6 

-  3    0  56 

-1.0313 

.5756 

-.0215 

95776 

.9665 

22 

56  Geminor. 

5 

+78 

+13 

12  51.7 

-  2  13  36 

+0.5639 

.5757 

-.0232 

95481 

.9710 

22 

63  Gemi.,mtt/. 

54 

+  4 

-54 

15  18.5 

+  0    7  54 

-0.5753 

.5761 

-.0286 

9.5680 

.9681 

22 

Uranus 

-59 

ss 

21  23.0 

+  5  59    6 

-1.2636 

.5763 

-.0412 

9.5767 

.9667 

23 

85  Geminor. 

64 

+71 

+  7 

3  14.5 

+11  37  46 

+0.4911 

.5762 

-.0538 

9.5380 

Sn24 

23 

B.A.C.  2788 

64 

-39 

-69 

13  44.7 

-  2  14  59 

-1.1633 

.5755 

-.0756 

9.5574 

.9697 

23 

d^  Cancri 

6 

+90 

+60 

15    5.1 

-  0  57  32 

+1.2474 

.5754 

-.0783 

95071 

.9763 

23 

6  Cancri 

6 

+90 

+51 

18  36.3 

+  2  25  59 

+1.1820 

.5751 

-.0855 

95022 

J97Gd 

23 

B.A.C.  2854 

64 

+53 

-  9 

18  37.4 

+  2  27    4 

+0.2520 

.6751 

-.0855 

9.5218 

.9745 

23 

35  Cancri 

64 

+  8 

-55 

20  10.1 

+  3  56  23 

-0.5171 

.5750 

-.0885 

95348 

ir729 

23 

B.A.C.  2886 

74 

-  4 

-70 

20  20.8 

+  4    6  45 

-0.7236 

.5750 

-.0889 

9.5385 

.9724 

23 

B.A.C.  2899 

7 

+21 

-40 

21  13.2 

+  4  57  13 

-0.2829 

,5749 

-.0905 

95281 

J9nrj7 

23 

B.A.C.  2906 

74 

-  6 

-70 

21  47.2 

+  5  30    0 

-0.7640 

.5748 

-.0916 

9.5367 

4)726 

23 

B.A.C.  2907 

8 

-  1 

-67 

21  48.5 

+  5  31  13 

-0.6784 

.5748 

-.0918 

9.5350 

.9729: 

23 

38  Cancri 

7 

-15 

-70 

22    2.4 

+  5  44  40 

-0.8946 

.5748 

-.0923 

9.5389 

.9723 

23 

B.A.C.  2914 

7 

0 

-66 

22    6.6 

+  5  47  10 

-0.6616 

.5748 

-.0924 

95342 

.9730 

23 

40  Cancri 

6 

-34 

-70 

22  14.5 

+  5  56  19 

-1.1156 

.5747 

-.0927 

95428 

.9718 

23 

B.A.C.  2919,m 

7 

-10 

-70 

22  19.6 

+  6    1  13 

-0.8093 

.5747 

-.0929 

9.5367 

.9726 

23 

e  Cancri 

64 

-  2 

-68 

22  21.7 

+  6    3  11 

-0.6825 

.5747 

-.0930 

95341 

.9730 

23 

42  Cancri 

64 

-14 

-70 

22  28.5 

+  6    9  47 

-0.8754 

J5747 

-.0932 

9.5377 

.9725 

23 

B.A.C.  2925 

64 

-  5 

-70 

22  34.2 

+  6  15  18 

-0.7398 

.5747 

-.0933 

95348 

.9729 

23 

B.A.C.  2931 

7 

-40 

-70 

22  56.9 

+  6  37    6 

-1.0837 

.5746 

-.0940 

95409 

.9721  i 

24 

(J  Cancri 

4 

+77 

+  7 

0  12.0 

+  7  49  29 

+0.5688 

.5745 

-.0964 

9.5044 

il766l 

24 

80  Cancri 

64 

+  1 

-67 

11  54.7 

-  4  53  10 

-0.6372 

.5727 

-.1186 

95032 

.9768. 

24 

83  Cancri 

6 

-  1 

-70 

14  57.4 

-  1  57    2 

-0.6747 

.5720 

-.1239 

9.4959 

.9776 

24 

8  Leonis 

64 

+14 

-53 

22  47.2 

+  5  35  56 

-0.4277 

.5704 

-.1378 

9.4664 

.9805 

25 

34  Leonis 

6 

+63 

-  9 

13  54.5 

-  3  49    7 

+0.4106 

.5672 

-.1618 

9.3836 

.9869, 

25 

37  Leonis 

6 

+21 

-51 

16    7.3 

-  1  41     1 

-0.3403 

.5668 

-.1643 

9.3950 

.9862 

26 

/  Leonis 

5 

+59 

-14 

6  30.7 

-11  47  56 

+0.3534 

.5646 

-.1839 

9.2896 

.9016 

26 

B.A.C.  3837 

64 

+90 

+  7 

17  31.4 

-  1  10  19 

+0.7586 

.5628 

-.1958 

9.1835 

.9949 

27 

V  Virginis 

44 

+  6     -741 

7  43.8 

-11  27  301 

-0.58251 

0.56181  -i2079 

9,1017 

9^)965 
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1 II 

ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON.                                             | 

4 

Limiting 
Parallels. 

WoNh- 
Ington 

At  Washington  Mean  Time  of  Coi^anction.                 | 

nAi» 

Mi'Ar'K  Kft.mA 

S 

Mean 

II 

1869. 

1 

6 

North- 
em. 

South- 
ern. 

o 

-11 

Time  of 
6. 

H      ' 

Y 

xf 

/ 

Log 

•ind' 

Log 
COS  a' 

Nov.  27 

B.A.C.  3996 

4^ 

h     m 
9  11.4 

h    m    8 
-10    2  55 

+0.4666 

0.5618 

-.2088 

9.0132 

9.9976 

27 

h  Virsinis 

6 

+90 

+20 

14    1.7 

-  5  22  40 

+0.9970 

.5617 

-.2121 

8.8832 

.9987 

27'  B.A.C.  4104 

6i 

+  9 

-70 

19  15.9 

-  0  19  23 

-0.5229 

.5616 

-.2149 

8.9209 

.9985 

271  c  Vireinis 

5 

+  4 

-79 

23    9.7 

+  3  26  25 

-0.6177 

.5617 

-.2166 

8.8479 

.9989 

29 

80  Virginis 

6 

+85 

+11 

8  26.4 

+11  33  30 

+0.8694 

.5670 

-.2179 

n8.9164 

.9985 

30 

^1  Libre 

6 

+60 

-13 

18  22.6 

-  3  43  16 

+0.4386 

.5780 

-.1931 

n9.2946 

.9914 

30 

f  Libra 

6 

421 

-51 

19  23.4 

-  2  44  41 

-OiMOl 

.5783 

-.1920 

n9.2759 

.9921 

30 

18Librffi,mtt2. 

6i 

-  3 

-88 

20  18.1 

-  1  52    1 

-0.6781 

.5786 

-.1909 

n9.2654 

.9925 

Dec.    4 

u^  Sagittarii 
15  Sagittarii 

4 

+21 

-35 

3  36.3 

+  2  25  12 

+0.0484 

.5923 

-.0409 

n9.5560 

.9699 

5 

+  2 

-57 

4  12.0 

+  2  59  27 

-0.3094 

.5922 

-.0395 

n9.5496 

.9708 

" 

16  Sagittarii 

6 

-18 

-89 

4  12.7 

+  306 

-0.6597 

.5922 

-.0395 

»9.5427 

.9718 

21  Sagittarii 

5 

-16 

-83 

8  18.7 

+  6  56  41 

-0.6134 

.5912 

-.0302 

n9.5465 

.9712 

B.A.C.  6336 

6i 

+27 

-27 

13  24.0 

+11  50  19 

+0.1851 

.5892 

-.0184 

n9.5641 

.9687 

B.A.C.  6347 

6i 

+  7 

-48 

13  49.9 

-11  44  45 

-0.1782 

.5891 

-.0173 

n9.5574 

.9697 

28  Sagittarii 

6 

+68 

+44 

16  49.3 

-  8  52  13 

+1.1923 

.5882 

-.0103 

n9.5833 

.9655 

29  Sagittarii 

6 

-38 

-90 

18  13.9 

-  7  30  47 

-0.9441 

.5877 

-.0072 

119.5437 

.9717 

30  Sagittarii 

6 

+68 

+21 

18  40.3 

-  7    6  24 

40.9546 

.5876 

-.0061 

«9.5793 

.9662 

31  Sagittarii 

6 

+66 

+  3 

19  12.4 

-6  34  32 

40.7065 

.6874 

-.0060 

n9.5749 

.9670 

33  Sagittarii 

.6 

+22 

-30 

19  59.2 

-  5  49  30 

+0.1280 

.5871 

-.0032 

n9.5644 

.9687 

^^  Sagittarii 

6 

+42 

-12 

21  22.5 

-  4  29  20 

+0.4455 

.5865 

.0000 

n9.5508 

.9706 

4 

^  Sagittarii 

4 

+  8 

-45 

21  31.3 

-  4  20  53 

-0.1227 

.5864 

+.0003 

n9.5598 

.9694 

5 

0  Sagittarii 

4 

+52 

-  5 

0  22.3 

-  1  36  22 

+0.5661 

.5854 

+.0068 

»9.5723 

.9674 

5 

B.A.C.  6539 

6 

+  6 

-49 

2    0.1 

-  0    2  15 

-0.1878 

.5850 

+.0104 

n9.5580 

.9696 

5 

TT  Sagittarii 

3 

+  8 

-46 

2  29.7 

+  0  26  18 

-0.1427 

.5848 

+.0115 

n9.5588 

.9695 

5 

B.A.C.  6561 

6 

+50 

-  6 

3  36.9 

+  1  30  58 

+0.5407 

.5843 

+.0140 

n9.5711 

.9676 

5 

50  Sagittarii 

6 

+68 

+13 

9  22.4 

+  7    3  33 

+0.8333 

.5818 

+.0266 

»9.5743 

.9671 

5 

B.A.C.  6671 

6 

+42 

-14 

11  18.3 

+  8  55    6 

+0.4136 

.5808 

+.0306 

n9.5656 

.9685 

5 

/  Sagittarii 

5 

-3:^ 

-90 

17  53.2 

-  8  44  29 

-0.9179 

.5770 

+.0448 

n9.5355 

.9728 

6 

B.A.C.  6889 

6 

+68 

+44 

1  48.8 

-  1    6    6 

+1.1937 

.5725 

+.0611 

n9.5675 

.9682 

6 

a  Capricor. 

64 

-14 

-89 

8    8.2 

+  4  59  47 

-0.6575 

.5686 

+.or33 

n9.5240 

.9742 

6 

0  Capri.,  muU. 

6 

-24 

-90 

12  46.2 

+  9  27  56 

-0.8412 

.5655 

+.0817 

n9.5127 

.9757 

6 

V  Capricor. 

5i 

-27 

-90 

17  17.6 

-10  10    5 

-0.8962 

.5624 

+.0900 

n9.5036 

.9767 

6 

B.A.C.  7202 

6 

0 

-68 

21    2.7 

-  6  32  46 

-0.4601 

.5600 

+.0966 

n9.5054 

.9765 

6 

B.A.C.  7209 

6i 

-  8 

-80 

21  27.9 

-  6    8  23 

-0.5923 

.5597 

+.0973 

n9.5018 

.9770 

6 

19  Capricor. 

6 

0 

-67 

23  56.6 

-  3  44  48 

-0.4539 

,5581 

+.1015 

n9.4995 

.9772 

7 

20  Capricor. 

6 

+71 

421 

2    6.2 

-  1  39  34 

+0.9714 

.5567 

+.1051 

n9.5243 

.9742 

7 

21  Capricor. 

6 

-  5 

-77 

2  42.6 

-  1    4  26 

-0.5705 

.5564 

+.1060 

n9.4909 

.9781 

7 

d  Capricor. 

4 

-  8 

-84 

5    2.2 

+  1  10  27 

-0.6285 

.5547 

+.1098 

n9.4841 

.9788 

7 

30  Capricor. 

6 

+72 

+11 

10  34.8 

+  6  31  59 

+0.8410 

,5510 

+.1184 

n9.5021 

.9769 

7 

31  Capricor. 

6i 

+44 

-21 

10  43.9 

+  6  40  42 

+0.2982 

.5509 

+.1186 

n9.4901 

.9782 

7 

I  Capricor. 

44 

+19 

-46 

12  36.1 

+  8  29  15 

-0.1415 

.5496 

+.1212 

n9.4754 

.9797 

7 

y  Capricor. 
45  Capricor. 

34 

+73 

+  7 

21     1.5 

-  7  21  52 

+0.7848 

.5440 

+.1333 

n9.4720 

.9800 

7 

6 

-30 

-90 

22  56.8 

-  5  30  15 

-1.0106 

.5428 

+.1359 

»9.4227 

.9843 

8 

d  Capricor. 

3 

+71 

0 

0  21.4 

-  4    8  23 

+0.6620 

.5418 

+.1378 

n9.4589 

.9813 

8 

I  Aquarii 

4 

+10 

-61 

9  50.0 

+  5    2  13 

-0.3790 

.5357 

+.1493 

n9.3986 

.9859 

8 

42  Aquarii 

6 

-  8 

-90 

14  58.1 

+10    0  46 

-0.7099 

.5325 

+.1550 

n9.3675 

.9879 

8 

45  Aquarii 

6 

+30 

-36 

16    3.7 

+11    4  15 

-0.0222 

.5320 

+.1561 

n9.3823 

.9870 

8 

50  Aquarii 
B.A.C.  7835 

6 

+74 

-  1 

18  46.4 

-10  17  58 

+0.6600 

.5304 

+.1589 

n9.3894 

.9866 

8 

64 

+59 

-13 

21  34.4 

-  7  35  10 

+0.4457 

.5287 

+.1616 

n9.3707 

.9877 

9 

70  Aquarii 

6 

+  4 

-74 

7    0.0 

+  1  33  25 

-0.5458 

.5240 

+.1701 

n9.2899 

.9916 

9 

74  Aquarii 

6 

+78 

+25 

9  33.0 

+  4    1  49 

+1.0585 

.5228 

+.1722 

n9.3287 

.9900 

9 

Y>i  Aquarii 

44 

+56 

-18 

21  12.1 

-  8  39  36 

40.3625 

.5178 

+.180U 

n9.2308 

.9936 

9 

V  Aquarii 

54 

-25 

-90 

21  44.6 

-  8    8    1 

-1.0368 

.5176 

+.1813 

n9.l664 

.9953 

9 

Y>'2  Aquarii 

44 

+78 

-  1 

22  17.2 

-  7  36  21 

40.6658 

.5174 

+.1817  7i9J^350 

.9935 

s 

^  Aquarii 

5 

+80l    +42 

22  50.31  -  7    4  121  +1.2382 

0.5172  +.18211  n9.2534'  9.9ri29  | 

45d 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        I 

PLANETS  AND  STARS  BY  1 

?HE  MC 

nrashlngtoi 

K)N. 

»nJanction. 



0 

Limiting 
Parallclii. 

Wanli- 
ington 

Atl 

1  Mean  Time  of  Cc 

Diite 

Rtnr'ii  Name 

■»•> 

Mean 

18GO. 

6i 

North- 
ern. 

o 

+67 

South' 
orn. 

Time  of 

(5. 

H 

Y 

a/ 

y" 

Hind' 

9.9956 

Dec.  10 

B.A.C.  8214 

-i8 

h     m 
7  37.6 

+ 

h    m    M 
1  27  53 

+0.5069 

0.5138 

+.1869 

119.1.534 

10 

B.A.C.  8274 

6k 

+78 

-  3 

14  35.1 

+ 

8  13  31 

+0.6277 

.5118 

+.1904 

n9.0923 

.9967 

11 

B.A.C.  81 

6i 

+26 

-49 

10    1.4 

+ 

3    7    2 

-0.2068 

.5085 

+.1968 

n8.7100 

.9994 

11 

14  Ceti 

61 

-15 

-90 

16    1.4 

+ 

8  56  55 

-0.9239 

.5082 

+.1979 

n8.32i>l 

.9999 

11 

15  Ceti 

6i 

+  2 

-83 

17  24.9 

+10  18  10 

-0.6503 

.5081 

+.1981 

fi8.32d3 

9.9999 

12 

26  Ceti,  muZ<. 

64 

+40 

-36 

7  25.1 

• 

0    5    2 

+0.0416 

.5083 

+.1990 

8.0654 

0.0000 

12 

29  Ceti 

6i 

+25 

-50 

9  41.2 

+ 

2    7  13 

-0.2201 

.5085 

+.1989 

8.3595 

9.9999 

12 

33  Ceti 

6 

+14 

-64 

11    5.4 

+ 

3  29    6 

-0.4290 

.5086i  +.1988 

8.4853 

.9998 

12 

35  Ceti 

6i 

+24 

-52 

12    9.8 

+ 

4  31  44 

-0.2498 

.5089!  +.lf)88 

.8.4930 

.9«>98 

12 

/Piscium 

6 

-16 

-87 

15    1.0 

+ 

7  18    7 

-0.9506 

.5092 

+.1984 

8.7082 

.9994 

13 

V  Piscium 

4i 

+  9 

-71 

3  46.1 

^ 

4  18  18 

-0.5331 

.5117 

+.1960 

8.9251 

i»85 

13 

64  Ceti 

6i 

-13 

-82 

19  41.9 

+11  10  22 

-0.9057 

.5164 

+.1900 

9.1414 

.9a-i81 

13 

f'  Ceti 

4i 

-23 

-82 

20  33.3 

— " 

11  59  45 

-1.0459 

.5166 

+.1897 

9.1560 

i)95o 

14 

B.A.C.  741 

64 

-13 

-81 

2  35.0 

•> 

6    8  29 

-0.8878 

.5190 

+.1866 

9.20«)3 

i)945 

14 

f«  Ceti 

4 

+90 

+12 

4  30.9 

— 

4  15  59 

+0.8443 

.5198 

+.1856 

9.1367 

.9959 

14 

B.A.C.  830 

6 

+19 

-54 

11  54.9 

+ 

254  58 

-0.3357 

.5230 

+.1810 

9.2475 

.9931 

14 

u  Ceti 

5 

+76 

-  3 

13  10.2 

+ 

4    8    5 

+0.5720 

.5236 

+.1797 

9.2204 

.9939 

15!  b.A.C.  987 

6h 

+18 

-54 

2  34.6 

— 

6  51  39 

-0.3567 

.5301 

+.1693 

9.3371 

.9695 

15 

/Tauri 

4 

+90 

+60 

12  16.9 

+ 

2  32  49 

+1.3107 

.5356 

+.1600 

9.3349 

i)8n6 

16 

B.A.C.  1272 

6 

-15 

-73 

6    8.1 

— 

4    9  57 

-0.9024 

.5461 

+.1386 

9.4656 

3dOb 

16 

Lai.  7671 

8 

-  9 

-73 

6  26.8 

__ 

3  51  52 

-0.8126 

.5463 

+.1382 

9.4645 

MQ7 

16 

Lai.  7677 

8 

-  8 

-73 

6  31.9 

— 

3  46  57 

-0.7998 

.5463 

+.1381 

9.4645 

.9807! 

16 

Lai.  7702 

94 

+  3 

-68 

6  47.7 

— 

3  31  39 

-0.6241 

.5465 

+.1378 

9.4614 

.9^10; 

16 

Lai.  7753 

7i 

+90 

+15 

7  33.3 

— 

2  47  30 

+0.7896 

.5469 

+.1366 

9.4297 

.98371 

16 

B.A.C.  1281 

7 

+40 

-26 

7  36.3 

— 

2  44  35 

+0.0391 

.5469 

+.1365 

9.4483 

.9822i 

16 

Rumk.  1103 

7 

+90 

+42 

7  40.8 

_ 

2  40  16 

+1.1511 

.5469 

+.1364 

9.4210 

.9844 

16 

Rumk.  1110 

+  7 

-63 

8  16.6 

— 

2    5  37 

-0.5542 

.5473 

+.1357 

9.4644 

^808 

16 

Rumk.  1136 

6 

+90 

+19 

10  19.8 

— 

0    6  25 

+0.8559 

.5486 

+.1329 

9.4373 

.9831 

16 

Lai.  8031 

9 

-6 

-73 

11     9.0 

+ 

0  41    9 

-0.7638 

.5490 

+.1316 

9.4779 

.9794 

16 

55  Tauri 

7 

+90 

+10 

11  46.3 

+ 

1  17  15 

+0.7034 

.5493 

+.1308 

9.4457 

.9824 

16 

Lai.  8122 

9 

-30 

-72 

12  25.7 

+ 

1  55  24 

-1.0967 

.5498 

+.1300 

9.4389 

.9783 

16 

Rumk.  1161 

+18 

-48 

12  28.3 

+ 

1  57  54 

-0.:M60 

.5498 

+.1299 

9.4725 

.9800 

16 

Rumk.  1162 

6 

-49 

-72 

12  29.0 

+ 

1  58  31 

-1.2520 

.5498 

+.1299 

9.4925 

.^779 

16 

Rumk.  1163 

8 

+70 

-  1 

12  31.9 

+ 

2    1  23 

+0.4920 

.5498 

+.1298 

9.4531 

.9817 

16 

d»  Tauri 

4 

+25 

-40 

13    9.7 

+ 

2  37  54 

-0.2246 

.5503 

+.1290 

9.4717 

ilSOl 

16 

63  Tauri 

6 

+83 

+  6 

13  24.4 

+ 

2  52    6 

+0.6291 

.5505 

+.1287 

9.4526 

Sdld 

16 

B.A.C.  1351 

6i 

+90 

+16 

13  26.0 

+ 

2  53  42 

+0.7925 

.5505 

+.1287 

9.448(5 

.9821} 

16 

(J2  Tauri 

6 

+34 

-31 

13  42.4 

+ 

3    9  32 

-0.0523 

.5507 

+.1283 

9.4693 

.9803 

16 

Lai.  8249 

7i 

+60 

-  9 

13  50.3 

+ 

3  17  12 

+0.3562 

.5508 

+.1281 

9.4604 

.9811 

16 

Lai.  8256 

8 

+77 

+  3 

13  53.2 

+ 

3  19  58 

+0.5715 

.5508 

+.1280 

9.4554 

.9816 

16 

(53  Tauri 

5 

+10 

-58 

14  20.7 

+ 

3  46  38 

-0.4071 

.5511 

+.1273 

9.4812 

.9791 

16 

Rumk.  1189 

+90 

+12 

14  47.8 

+ 

4  12  48 

+0.7158 

.5514 

+.1266 

9.4547 

i^l6 

16 

Rumk.  1192 

+€3 

-  6 

14  51.1 

+ 

4  15  56 

+0.3986 

.5514 

+.1265 

9.4623 

.9609 

16 

Rumk.  1197 

-  2 

-72 

15    5.3 

+ 

4  29  46 

-0.7071 

.5515 

+.1261 

9.4879 

.9784 

16 

Rumk.  1212 

6 

+45 

-20 

16    8.8 

+ 

5  31    7 

+0.1310 

.5521 

+.1245 

9.4722 

.9600 

16 

Rumk.  1214 

+26 

-38 

16  12.8 

+ 

5  35    2 

-0.2028 

5522 

+.1244 

9.4798 

ir792 

16 

Rumk.  1215 

7 

+24 

-40 

16  13.5 

+ 

5  35  38 

-0.2345 

.5522 

+.1244 

9.4806 

.9791 

16 

Rumk.  1233 

+36 

-29 

17  40.4 

+ 

6  59  42 

-0.0288 

.5531 

+.1223 

9.4800: 

m92 

16 

Lai.  8599 

9 

+49 

-16 

18  37.6 

+ 

7  54  58 

+0.1969 

.5537 

+.1209 

9.4775 

.9795 

16 

Lai.  8610 

8 

+90 

+32 

18  46.6 

+ 

8    3  40 

+1.0221 

.5538 

+.1207 

9.4591 

.9313 

16 

Lai.  8613 

8 

+90 

+18 

18  48.0 

+ 

8    5    4 

+0.8074 

.5538 

+.1206 

9.4641 

joaoQ 

16 

Lai.  8678 

8 

+  8 

-59 

19  46.8 

+ 

9    1  55 

-0.5242 

.5543 

+.1191 

9.4964 

.9775 

16 

89  Tauri 

7 

+90 

+44 

20  15.9 

+ 

9  30    2 

+1.1532 

.5546 

+.1184 

9.4602 

.9812 

16 

Lai.  8714 

9 

0 

-70 

20  22.1 

+ 

9  36    2 

-0.6627 

.5546 

+.1182 

9.5008 

.9771 ; 

16  Rumk.  1246    I 

7 

+90 

+25 1  21  47.61  +10  58  39!  +0.9145 

0.5555  +.1160 

9.4698 

9.9»02 . 

OCCULT  ATION89  1869. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

Limiting 
Parallels. 

Wfuh- 
iogton 

At  Wnahington  Mean  Time  of  Coi^anction.                 1 

Date. 

fltar'i  NomeL 

Mean 

II 

1869. 

IV  OT%A    D    Ai^  VHUw^M 

1 

North- 

Sooth- 
em. 

"-63 

Time  of 

c5. 

H 

h    m    H 
+11     7  42 

Y 

a/ 

y" 

■ind' 

Lrff 

COBd' 

Bee.  16 

Rumk.  1251 

+  1 

h    m 
21  57.0 

-0.5948 

0.5556 

+.1158 

9.5033 

9.9768 

16 

Rumk.  1258 

6 

+13 

-52 

22  21.4 

+11  31  19 

-0.4331 

.5558 

+.1152 

9.5009 

.9771 

16 

Lah  8852 

94 

+90 

+39 

22  27.1 

+11  36  48 

+1.0922 

.5558;  +.1150 

9.4674 

.9805 

16 

Lai.  8914 

8 

-19 

-71 

23  35.8 

t11  16  44 

-0.9495 

.5565;  +.1131 

9.5145 

.9755 

16 

Lai.  8927 

8i 

-  7 

-71 

23  45.8 

-11    7    7 

-0.7686 

.5566 

+.1129 

9.5111 

.9759 

16 

Rumk.  1269 

64 

+17 

-47 

23  50.4 

-11    2  40 

-0.3567 

.5566 

+.1128 

9.5028 

.9768 

16 

Lai.  8933 

9 

-  3 

-71 

23  50.6 

-11    2  31 

-0.7154 

.5566 

+.1128 

9.5103 

.9760 

16 

B.A.C.  1468 

6 

+22 

-42 

23  55.5 

-10  57  43 

-0.2792 

.5567 

+.1 127 

9.5014 

.9770 

17 

Rumk.  1276 

+39 

-24 

0  19.2 

-10  34  51 

+0.0286 

.5569 

+.1120 

9.4958 

.9776 

17 

B.A.C.  1478 

74 

+29 

-34 

I     1.5 

-  9  53  59 

-0.1496 

.5573 

+.1106 

9.5013 

.9770 

17 

i  Tauri 

54 

+29 

-34 

2  14.9 

-  8  43    6 

-0.1496 

.5579 

+.1086 

9.5040 

.9766 

17 

Rumk.  1300 

4.90 

+47 

2  32.4 

-  8  26  11 

+1.1695 

.5580 

+.1081 

9.4760 

.9796 

17 

Rumk.  1301 

6 

+31 

-32 

2  33.4 

-  8  25  14 

-0.1156 

.5580 

+.108J 

9.5040 

.9766 

17 

Rumk.  1302 

7 

+36 

-27 

2  34.0 

-  8  24  39 

-0.0202 

.5580 

+.1081 

9.5021 

.9769 

17 

B.A.C.  1563 

54 

+  5 

-60 

8  37.9 

-  2  33    5 

-0.5679 

.5616 

+.0980 

9.5261 

.9740 

17 

m  Tauri 

54 

+90 

+17 

9  29.0 

-  1  43  45 

40.7513 

.5621 

+.0966 

9.5008 

.9771 

17 

I  Tauri 

54 

-35 

-70 

9  38.4 

-  1  34  44 

-1.1324 

.5622 

+.0964 

9.5391 

.9723 

17 

B.A  C.  1651 

64 

+38 

-23 

15  30.6 

+  4    5  21 

+0.0071 

.5653 

+.0855 

9.5272 

.9739 

17 

B.A.C  1733 

64 

+21 

-39 

21    5.9 

+  9  28  52 

-0.2870 

.5681   +.0753 

9.5418 

.9720 

17 

C  Tauri 

34 

-15 

-69 

22  50.2 

+11    9  30 

-0.8849 

.5690 

+.0720 

9.5555 

.9700 

18 

B.A.C.  1835 

64 

420 

-69 

3  31.4 

-  8  19  18 

-0.3129 

.5712 

+.0666 

9.5507 

.9706 

18 

X^  Orionis 

44 

-f67 

+  4 

6    9.4 

-  5  46  53 

+0.4520 

.5723 

+.0576 

9.5392 

.9723 

18 

X'^  Orionia 

6 

+90 

+40 

6  24.2 

-  5  32  39 

+1.0252 

.5724 

+.0571 

9.5282 

.9737 

18 

X^  Ononis 

5 

+90 

+64 

10    4.7 

-  2    0    3 

+1.2537 

.5741 

+.0497 

9.5275 

.9738 

18 

X^  Orionia 

5 

+90 

424 

10  15.9 

-  1  49  12 

+0.7877 

.5742 

+.0493 

9.5369 

.9726 

18 

15'  Geminor. 

8 

+65 

+  5 

20  26.6 

+  7  59  23 

+0.4182 

.5780 

+.0279 

9.5515 

.9705 

18 

15->  Geminor. 

6 

464 

+  5 

20  27.1 

+  7  59  51 

+0.409J) 

.5780 

+.0279 

9.5516 

.9705 

18 

16  Geminor. 

6 

+90 

+22 

20  31.9 

+  8    4  24 

+0.7241 

,5780 

+.0277 

9.5457 

.9714 

18 

V  Geminor. 

44 

+90 

+43 

20  58.1 

+  8  29  42 

+1.0301 

.5781 

+.0268 

9.5401 

.9722 

19 

d  Geminor. 

6 

+  8 

-48 

6  29.0 

-  6  20  20 

-0.5183 

.5808 

+.0061 

9.5719 

.9675 

19 

^  Gemin.,fnit/. 

4 

+90 

+22 

11  47.4 

-  1  13  43 

+0.6934 

.5819 

-.0055 

9.5495 

.9708 

19 

d  Gemin.,m«/. 

34 

-18 

-68 

18  28.0 

+  5  12    2 

-0.9210 

.5828 

-.0203 

9.5776 

.9665 

19 

56  Geminor. 

54 

+90 

+19 

19  16.1 

+  5  58  20 

+0.6630 

.5828 

-.0221 

9.5481 

.9710 

19 

63  Gemi.,m«/. 

54 

+11 

-46 

21  40.0 

+  8  16  51 

-0.4636 

.5830 

-.0273 

9.5680 

.9681 

20 

Uravus 

-51 

-68 

2    4.3 

-11  28  39 

-li2354 

.5831 

-.0367 

9.5570 

.9698 

20 

85  Geminor. 

64 

+83 

+13 

9  21.5 

-  4  27  44 

+0.6108 

.5832 

-.0531 

9.5389 

.9724 

20 

B.A.C.  2788 

64 

-25 

-69 

19  39.5 

+  5  27  15 

-1.0186 

.5823 

-.0753 

9.5574 

.9697 

21 

B.A.C.  2854 

64 

463 

-  2 

0  26.9 

+10    3  58 

+0.3929 

.5816 

-.0852 

9.5219 

.9745 

21 

jf  Cancri 

6 

-37 

-69 

0  51.1 

+10  27  13 

-1.1497 

.5815 

-.0860 

9.5519 

.9705 

21 

35  Cancri 

64 

+16 

-45 

1  57.9 

+11  31  34 

-0.3696 

•  .5813 

-.0884 

9.5348 

.9729 

21 

B.A.C.  2886 

74 

+  5 

-69 

2    8.5 

+11  41  47 

-0.5745 

.5812 

-.0887 

9.53a5 

.9724 

21 

B.A.C.  2899 

7 

+30 

-31 

2  59.9 

-11  28  41 

-0.1358 

.5810 

-.0906 

9.5281     .V>737  | 

21 

B.A.C.  2906 

74 

+  3 

-62 

3  33.4 

-10  56  29 

-0.6134 

.5809 

-.0918 

9.5367 

.9726 

21 

B.A.C.  2907 

8 

+  8 

-56 

3  34.6 

-10  55  17 

-0.5283 

.5809 

-.0918 

9.5350 

.9729 

21 

38  Cancri 

3 

-19 

-70 

3  48.3 

-10  42    5 

-0.9352 

.5809 

-.0923 

9.5389 

.9723 

21 

B.A.C.  2914 

7 

+  9 

^55 

3  51.9 

-10  38  38 

-0.5112 

.5809 

-.0924 

9.5342 

.9730 

21 

39  Cancri 

6 

-13 

-70 

3  58.0 

-10  32  46 

-0.9965 

.5008 

-.0926 

9.5470 

.9712 

21 

40  Cancri 

6 

-20 

-69 

4    0.2 

-10  30  39 

-0.9625 

.5808 

-.0927 

9.5428 

.9718 

21!  B.A.C.2919,»i 

7 

0 

-66 

4    5.2 

-10  25  51 

-0.6579 

.5808 

-.0929 

9.5367 

.9726 

21 

e  Cancri 

64 

+  7 

-56 

4    7.2 

-10  23  54 

-0.5317 

5808 

-.0930 

9.5341 

.9730 

21 

42  Cancri 

64 

-  4 

-70 

4  13.9 

-10  17  25 

-0.7233 

.5808 

-.0932 

9.5377 

.9725 

21   B.A.C.2925 

64 

+  4 

-61 

4  19.6  -10  12    0 

-0.5884 

.5808  -.0*)34 

9.5;M8 

.9729 

21  B.A.C.2931 

7 

-18 

-70 

4  41.8,  -  9  50  36 

-0.9298 

.5807  -.0941 
.5805  -.0965 

9.5409]    .9721 

21   (jCaiicri 

4 

+90 

+15 

5  55.6  -  8  39  29  +0.7143 

9.5044]    .9766 

2li 

80  Cancri 

64 

+11 

-55 

17  27.3 

+  2  26  47 

-0.4734 

0.5776 

-.1189 

9.5032 

9.9768  1 

454 


OCCULTATIONS,  1869. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


Date. 


I860. 


Dec.  21 
22 
22 
22 
23 

23 
24 
24 
24 
25 

25 
26 

28 
28 
28 

■ 

28 
28 
28 
29 
29 

29 

29 
29 
30 
30 

31 
31 
31 


Star'tf  Nome. 


83  Cancri 
8  Leonis 
34  Leonis 
37  Leonis 
I  Leonis 

B.A.C.  3837 

V  Virginis 
B.A.C.  3996 
b  Virginis 
B.A.C.  4104 

e  Virginis 
80  Virginis 
fi  Libre 
^  Libras 
18  Libr8e,fntcZ. 

B.A.C.  5070 
y  LibrsB 
tf  Li  brie 
0  Libra) 
49  Libre 

X  Ophiuchi 
0  Ophiuchi 
24  Scorpii 
B.A.C.  o700 
29  Ophiuchi 

58  Ophiuchi 
B.A.C.  6081 
B.A.C.  6098 


•a 
I 


6 

e>i 

6 
6 
5 

6i 

4i 

6 

6 

5 
6 
6 
6 
6i 

6 

4i 

6 

4i 

5il 

6 
5 
5 

6i 
6 

5 

6 


Limiting 
Parallels. 


North- 
ern. 


o 
+  9 

•I-  3 

+78 
+29 
+73 

+90 
+16 
+85 
+90 
+19 

+14 

+«5 
+69 
+27 
+  3 

-46 
454 
+73 
+74 
460 

+72 
-42 
-  1 
466 
+12 

^e& 

-6 
+13 


Sooth- 
em. 


-5§ 
-43 
+  1 
-40 

-  4 

+19 
-60 
0 
+37 
-57 

-64 
+22 

-  7 
-44 

-76 

-90 
-16 
+  1 
+34 

-  9 

+19 
-90 
-71 

-  1 
-51 

+59 
-69 
-44 


Wash- 
ington 
Mean 
Time  of 

6. 


h    m 

20  27.5 

4  11.6 
19  11.4 

21  23.3 
11  45.3 

22  48.4 

13  8.9 

14  37.6 
19  32.0 

0  51.4 


At  Waahli^on  Meaa  Time  of  Co^Janetion. 


4 
14 
1 
3 
3 


49.6 
56.7 
59.3 
2.1 
56.6 


14  46.6 

19  43.7 

23  22.0 

3  28.8 

6  16.7 

17  24.2 

19    9.6 

23  28.1 

5  50.0 

7  49.5 

0  48.2 

7  35.7 

8  39.3 


H 


h 
+  5 

-11  12  26 
+  3  15  4 
+  5  22  19 
-  4  46    7 


m    8 

20  23 


+  5  53  59 

-  4  15    7 

-  2  49  24 
+  1  55  1 
+  7    3  32 

+10  53  40 


-  4 

+  5 
+  6 

+  7 


8 
41 


42 

7 


41  45 
36  14 


-  5  58  54 

-  1  12  30 
+  2  17  56 
+  6  15  43 
+  8  57  30 


+ 
+ 
+ 


4  19  41 
2  38  7 
1  30  44 
7  38  16 
9  33  14 


+  1  53  23 
+  8  25  24 
+  9  26  35 


-0.5078 
-0.2555 
+0.5917 
-0.1572 
40.5432 

+0.9537 
-0.3951 
+0.6609 
+1.1948 
-0.3390 

-0.4368 
+1.0402 
+0.5601 
-0.1287 
-0.5742 

-1.2451 
+0.3857 
+0.6964 
+1.1426 
+0.5077 

+0.9581 
-1.1402 
-0.5029 
40.6390 
-0.2311 

+1.2715 
-0-4753 
-0.1137 


0.5768 
.5745 
.5697 
.5690 
.5644 

.5614 
.5582 
.5580 
.5572 
.5566 

.5564 
.5578 
.5674 
.5678 
.5681 

.5722 
.5740 
.5754 
.5772 
.5782 

.5819 
.5825 
.5838 
.5857 
.5862 

.5890 

.5891 

0.5891 


y" 


-.1243 

-.1381 

-.1618 

-.164J)| 

-.1837 

-.1953 
-.2065 
-.2080 
-.2108 
-5130 

-J2150 
-.2152 

-.1912 
-.1900 
-.1889 

-.1757 
-.1690 
-.1637 
-.1575 
-.1511 

-.1338 
-.1305 
-.1225 
-.1100 
-.1061 

-.0695 
-.0548 
-.0524 


Loi 
■in 


^ 


9.4959  9.9776 
9.4664|  .9605 
9.38.361  .9869 
9.3950  .9862 


9.2896 

9.1834 
9.1015 
9.0131 
8.8830 
8.9207 

8.8477 
n8.9164 
m9.2946 
JI9.2759 
119.2654 

119.3143 
n9.3942 
119.4201 
n9.4492 
n9.4441 

119.4936 
119.4488 
n9.4777 
119.5198 
n9.5057 

n9.5663 
119.5408 
n9JS490 


.9916 

.9949 
.99^ 
i)976 
.9987 
.9985 

.9969 
.99do 
.9914 
.9921 
.99S& 

S906 
.9863 
»yo4o 
Sf82i 
.9626 

.9778 
.9821 
.9794 
.9748 
.9764 

.9684 
.9721 

9.9709 


Notes.— B.  A.  C,  British  Association  Catalogue. 

LaL,  Lalande's  Hittoire  CUmU  JVaiifaifc.    Bailey's  Bd. 

Rumk.,  Rnmker's  Oatalogne. 

Wels.,  Welfse's  Posii/ones  Mtdim  SUOanm  Fixanm, 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MCK)N,  VISIBLE  AT 

WASHINGTON,  D.  C,  DURING  THE  YEAR  1869* 


Date. 


Jan.  18 
23 
23 

23 

26 
27 

28 
Feb.    6 
15 

15 
15 
17 


19 
19 

19 
19 
19 

19 
19 
19 

20 

20 

Mar.  18 

23 
24 
25 

26 

29 

April  4 

9 
15 

18 

20 
29 
30 

May  2 
16 
23 

24 
26 
27 

31 
June  16 
20 

29 


Star's  Name. 


ir>  Ccti 
Rumk.  1347 
Rumk.  1254 

Rumk.  1300 
g  Geminor. 
TT*  Cancri 

a  Leonis 
21  Sagjttarii 
29Ceti 

33Ceti 
35Cetit 

;iCeti 


19   Rumk.  1203 


75  Tauri 
Rumk.  1210 

B.A.C.  1391 
B.A.C.  1394 
Rumk.  1232 

B.A.C.  1406t 
Rumk.  1238t 
a  Tauri* 

119  Taurit 

120  Tauri* 
Rumk.  1103 

TT*  Cancri* 
a  Leonis 
X  Leonis 

10  Virginis 

|i  Librie 

0  Capri.,  mult. 

B.A.C.81t 
Rumk.  1300 
g  Geminor. 

7  Leonis,  mtd. 
15  Sagittarii 
TT  Sagittarii* 

21  Capricor. 
<2>  Cancri 
^1  Libre 

49  LibriB 
B.A.C.  6098t 
33  Sagittarii 

45  Aquarii 
h  Virginis 
y  Librs 
B.A.C.  8214 


I 


r4 


5i 

61 

n 

5 
6i 

6 

6i 

5 


IMMERSION. 


Waihlngton 


5 

7 


7 

10 
1 

5i 

6 

7 

6i 

li 
5 

6 
6 
6 

61 
&i 

61 

5 

3 

6 
6 
6 

51 

6 

6 

6 
6 
41 
61 


Sidereal 
Time. 


h  m 
4  6 

0  59 

1  26 

8  5 

2  59 

14  50 

12  25 

15  14 
4  10 


6 
6 
6 


5 
59 

48 


Mean 
Time. 


7  59 

8  2 

8  43 

9  37 
9  51 

10  3 

10  44 

11  6 

11  34 

12  13 
12  40 

8  30 

16  6 
14  39 
14  11 

16  57 

12  59 

17  28 

18  11 
10  37 

13  47 

10  3 

13  48 

14  6 

17  27 
12  3 
12  20 

18  12 
22  14 

19  8 

17  46 
17  2 
16  47 
19  44 


h  m 
8  13 

4  46 

5  12 

11  51 

6  34 
18  19 

15  50 

18  3 

6  26 

8  21 

9  15 

8  56 

9  59 
10  1 

10  43 

11  37 

11  50 

12  3 

12  43 

13  5 

13  34 

14  8 

14  35 

8  43 

15  58 
14  28 

13  56 

16  38 

12  28 
16  33 

16  56 

9  0 
11  58 

8  6 
11  15 
11  29 

14  42  ' 

8  24 
8  13 

14  0 

17  54 
14  44 

13  7 
11  21 
10  49 
13  10 


An^efrom 


North 
Point. 


327 
265 
255 

357 
246 
231 

258 

240 
289 

325 
290 
280 

256 

268 
197 

186 

6 

251 

227 

270 
266 

317 
302 
255 

220 
277 
175 

250 
267 
316 

308 
279 

180 

239 
275 
174 

315 
344 
268 

280 
293 
243 

273 
201 
309 
247 


Ver- 
tex. 


12 

212 
142 

50 
190 

284 

302 
204 
331 

15 
341 
332 

308 
321 
251 

240 

59 

304 

278 
321 
314 

7 
350 
309 

269 
330 
221 

300 
242 
282 

257 
332 
232 

255 
230 
126 

276 

38 

235 

309 
338 
249 

227 
252 

328 
204 


EMEBSION. 


Washington 


Sidereal 
Time. 


Angle  from 


Mean 
Time. 


h  m 
5  8 
2  11 

2  28 

8  18 

3  56 

15  37 

13  30 

16  30 
5  23 

658 
7  59 

7  56 

9  3 
9  10 

8  55 

Star  O'.O  south  of  i  >  *8 
Star  2'.8  \  north  of  ])  's 


h  m 
9  14 

5  58 

6  15 

12  4 

7  31 
19  6 

16  56 

19  19 

7  39 

9  14 
10  15 

10  3 

11  3 
11  9 
10  55 


North 
Point 


83° 
136 
142 

16 

116 

96 

56 
102 
120 

76 
108 
112 

120 
107 
177 


10  56 


12  55 


11  21 

11  59 

12  24 

13  20  1 

13  58 

14  24 

12  49 

13  22 

9  30 

14  44 

15  17 
9  43 

16  44 

15  29 
14  34 

16  37 

15  18 
14  19 

17  53 
14  10 

18  33 

17  33 
13  39 
17  38 

19  9 
11  33 

13  58 

17  54 

9  56 

12  9 

11  20 

14  55 

Star  0'.2 

9  23 
12  22 

south  of 

18  34 

Star  0'.3 

13  28 

15  48 
north  of 
9  21 

19  20 
23  13 

20  23 

15  8 
18  53 
15  59 

19  1 
17  42 
17  29 

20  40 

14  21 
12  0  ! 

11  31  1 
14  6  ! 

1 

119 

143 
100 
104 

44 

59 

121 

111 

42 

135 

66 
40 
56 

91 

88 

158 

77 
63 

62 

38 

54 

72 

123 

117 

114 

13 

160 


Ver- 
tex. 


132 

89 
98 

75 

61 

147 

106 

79 

169 

127 
158 
164 

174 
161 
231 

limb. 

limb. 

170 

193 
147 

148 

91 
102 
174 

156 

94 

183 

117 
31 
33 

41 
138 
210 

118 

26 
limb. 

33 
limb. 

18 

93 
122 
144 

79 
165 

40 
123 


II 


h  m 
1  1 
1  12 
1  3 

0  12 
0  57 

0  47 

1  5 
1  16 
1  13 

0  53 


1 

1 

1 
1 


0 
7 

4 

8 


0  12 


0  53 

0  37 
0  53 
0  50 

0  35 

0  42 

1  0 

0  39 
0  50 
0  23 

0  55 

1  11 
1  6 

0  59 
0  56 

0  11 

1  18 
1  7 


1  6 

1  8 

1  8 

0  59 

1  15 

1  15 
0  40 
0  42 
0  56 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON, 

VISIBLE  AT        1 

WASHINGTON,  D.  C, 

DLTUNG  THE  YEAR  1869. 

1 
1 

Date. 

Star's  Name. 

4 

B 

IMMERSION. 

EMERSION. 

5.i 

is 

Washington 

Angle 

ifrom 

YTuhlngUm 

Angle 

from 

& 

S 

Sidereal 
Time. 

Mean 
Time. 

North 
Poibt 

Ver- 
tex. 

Sidereal 
Time. 

Mean 
Time. 

North 
Potot 

Ver- 
tex. 

V 

I 

July    4 
15 

20 

/  Tauri 

80  VirginiBt 

B.A.C.  6098 

4 
6 
6 

h     m 
22  41 
19  12 

15  18 

li     m 
15  47 

11  36 
7  23 

o 

247 
233 

292 

0 

194 
284 
261 

h     ra 
23  27 
20    6 
16  26 

h     m 
16  34 
12  30 

8  31 

160 
70 
45 

108° 
121 
26 

h    m' 
0  46 

0  551 

1  8 

20 
20 
21 

u}  Sagittarii 
15  Sagittarii* 
^  Sagittarii 

4 

5 
4 

22  13 

23  12 
15    2 

14  16 

15  16 
7    3 

254 
331 
281 

298 

21 

240 

23  14 
23  44 
16  13 

15  18 

15  48 

8  14 

113 
36 
65 

163 
86 
33 

1     1 

0  33 

1  11 

21 
23 

B.A.C.  6539 

TT  Sagittarii 
21  Capricor.* 

6 
3 
6 

22    1 

22  38 
1  56 

14    1 

14  37 
17  48 

302 
284 
351 

338 
324 

40 

23    8 

23  45 

2  24 

15    7 
15  45 

18  15 

76 
95 
45 

119 
142 

95 

1    6 

1     81 
0  28 

26 

Aug.  2 

14 

^1  Aquarii 
Rumk.  1300 
49  Librae 

41 

5i 

18  25 
23    5 

19  11 

10    6 

14  17 

9  37 

281 
326 
246 

233 
273 
285 

19  38 
23  51 

20  19 

11  18 
15    3 
10  45 

117 
68 
90 

75 

14 

136 

1  13 

0  46 

1  9 

17 

20 
21 

33  Sagittarii* 
I  Capricor. 
45  Aquarii 

6 

4d 

6 

0    4 
17  57 
23  35 

14  17 

8    0 

13  33 

188 
326 
281 

238 

288 
300 

Star  2'.2 
18  54 
0  54 

south  of 
8  56 
14  51 

55 
132 

limb. 

25 

166 

1 

0  57 

1  19] 

29 
29 
29 

Rumk.  1197 
75  Tauri 
Rumk.  1232 

6 

22  13 
22  15 

0    7 

11  39 
11  41 
13  33 

251 
264 
246 

199 
212 
192 

23    0 
23    8 

0  58 

12  26 
12  34 
14  24 

145 
133 
156 

92 

79 

104 

0  47 
0  S4 

0  51' 

1 

29 

29 

Sept.  2 

Lai.  8610 
Lai.  8613 
d}  Caneri 

8 
8 
6 

1  49 

2  12 

2  18 

15  15 
15  37 

15  28 

286 
330 
253 

237 
284 

201 

3  11 
3  15 
3  13 

16  37 
16  41 
16  23 

116 

71 

104 

83 
39 
49 

1  22 
1     4 
0  55 

10 
20 
21 

Tj  Libnet 
B.A.C.  81 
33Ceti 

6 
6 

20  58 
2  40 
5  25 

9  37 
14  40 
17  20 

237 

344 

1 

287 
17 
49 

21  51 
3  38 
5  53 

10  30 
15  38 
17  48 

102 
75 
47 

153 
117 

97 

0  53 

0  58 
0  28 

25 
25 
25 

Lai.  7753 
Rumk.  1103 
Rumk.  1136 

7 
6 

22  37 

22  28 
1  45 

10  17 
10    8 
13  25 

333 
254 

270 

280 
201 
224 

23  22 

23  19 

3    3 

11    2 

10  58 
14  43 

67 
147 
135 

14 

93 

106 

0  45 

0  50 

1  Id 

25 

25 
26 

55  Tauri 
Rumk.  1123 
m  Tauri 

7 

8 
5i 

4  1 

5  25 
1  22 

15  41 
17    4 
12  58 

273 
307 
322 

268 
338 
267 

5  29 

6  46 
2  24 

17  8 

18  25 
14    0 

124 
83 
75 

156 

131 

24 

1  28 
1  21 ! 
1     2 

27 
27 

28 

^  Orioniat 
X^  Orionis 
^  Gemi.,muZ<. 

6 
5 
4 

22  37 
2  47 
5  14 

10    9 
14  19 
16  41 

320 
310 
325 

272 

256 
281 

23  17 
3  56 
6    5 

10  49 
15  28 
17  32 

62 
74 
39 

11 
27 
11 

0  41 

1  9 
0  51 

Oct.  10 

11 
15 

^^  Sagittarii 
0  Sagittarii 
B.A.C.  7835 

4 
4 
6i 

22  41 

18  50 

19  3 

9  23 
5  28 
5  25 

4 

235 

268 

51 
234 

228 

Star  1'.3 
20    1 
20  22 

north  of 
6  39 
6  43 

>'8 

131 
131 

limb. 
145 

104 

1   10 

1   18 

16 
23 
24 

yl)^  Aquarii 
Lai.  8852.t 
X^  Orionis 

4i 
4i 

18  58 

21  15 

7  57 

5  16 

7    5 

17  41 

295 
243 

294 

249 
196 
343 

20  15 

21  54 
9  10 

6  33 

7  43 
18  55 

106 

148 

68 

70 
96 
12 

1   17 

0  39< 

1  13 

Nov.  13 
19 
19 

B.A.C.  8274 
Lai.  8256* 
Rumk.  1189t 

6i 

8 

21  16 

20  45 

21  19 

5  43 

4  49 

5  23 

285 
343 
299 

252 

297 
250 

22  36 

21  13 

22  11 

7    3 

5  17 

6  15 

128 

49 
96 

111 

0 

44 

1  20 
0  128 
0  53: 

19 
21 
21 
22 

Lai.  a')99 
1.5'  Geminor. 
15-  Geminor. 
56  Geminor. 

9 
8 
6 
5 

2  13 
4  34 
4  35 

3  31 

10  16 
12  29 
12  30 

11  22 

1 
271 
273 
231 

314 
225 
227 
174 

2  43 
6    0 
6    1 
4  25 

10  46 

13  55 

.  13  56 

12  16 

45 

103 
101 
137 

4 

90 
90 

82 

0  30 

1  26 
1  26 
0  54 
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OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON,  VISIBLE  AT 

WASHINGTON,  D.  C,  DURING  THE  YEAR  1869. 


Dato. 


Nov.  25 

30 

Dec.  10 

14 

16 
16 

16 
16 
16 

16 
16 
17 

18 
20 
23 


Star*!!  Name. 


34  Leonia 
^1  Libraet 
B.A.C.  8214 

//Ceti 
Lai.  7553 
Rumk.  1163 

63  Tauri 
Lai.  8249 
Lai.  8256 

Rumk.  1189 
Rumk.  1192 
m  Tauri 

yi  Orionis 
85  Geminor. 
I  Leonis 


» 


6 
6 
6i 

5 

7i 

8 

6 

7i 

8 


5J 

6i 
5 


IMMERSION. 


Washington 


Sidereal 
Time. 


h     m 
4  26 
9  19 

0  29 

7  50 
23  25 

6  39 

8  17 
8  20 

8  33 

9  52 
9  21 

1  57 

22  43 


1 

4 


42 
16 


Mean 
Time. 


h     m 
12    5 
16  37 

7  10 

14  14 

5  42 

12  56 

14  33 
14  36 

14  49 

16    8 

15  38 

8  10 


4 

7 

10 


52 

43 

5 


Angle  from 


North 
Point. 


245 

238 

26 

230 
268 
242 

190 
277 
226 

187 
242 
221 

4 
212 
216 


Ver- 
tex. 


192 

188 
359 

282 
214 
290 

244 

331 

280 

242 

296 
168 

315 
159 
166 


EMERSION. 


Washington 


Sidereal 
Time. 


h     m 
5  26 
10  15 
Star  3'.0 

8  25 
0  26 
7  39 

Star  IM 

9  27 
9  13 

Star  2'.4 
10  28 
2  26 

22  50 
2  16 
4  59 


Mean 
Time. 


h     m 

13  5 
17  34 

north  of 

14  49 
6  44 

13  56 

south  of 

15  43 

15  29 

south  of 

16  45 

8  39 

4  59 

8  17 

10  48 


Angle  from 


North 
Point 


91 
74 

D's 

162 
137 
142 

100 
151 

1>'8 

138 
177 

19 
152 
115 


Ver- 
tex. 


37 

27 

limb. 

214 

84 
195 

limb. 
154 
205 

limb. 
190 
127 

330 
98 
63 


ti 

O   . 

o  O 


a 


n  ro 
1  0 
0  56 


0  35 

1  2 
1    0 


1    8 
0  41 


1  7 
0  29 

0  7 
0  34 
0  43 


*  Whole  ocenltation  helow  the  horison  of  Washington. 

1 1mmersion  below  the  horizon  of  Washington. 

X  Emersion  below  the  horizon  of  Washington. 

The  Angle$  ofpotition,  for  the  points  of  contact,  are  for  direct  vUion^  and  are  reckoned  firom  the  moon's  North  Point 
and  ttom  its  Vertet  towards  the  West    For  inverUd  ima^e,  add  1Q(P  to  the  angles  given. 
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458   JUPITER'S  SATX:iiL.IT£8,  1869. 

P- 

WASHINGTON  MEAN  TIME 

1 
1. 

JANUARY. 

d      h     m      B 

d       h       ID        B 

L 

Transit 

Ingress  W.* 

i    628 

L 

Shadow 

Ingress  W. 

6    9  45 

L 

Bhadow 

Ingress  W. 

1    7  49 

L 

Transit 

Egress 

8  10  40 

L 

Transit 

Egress  W. 

1    8  43 

L 

Shadow 

Egress 

8  11  59 

L 

Shadow 

Egress  W. 

1  10    3 

U. 

Transit 

Ingress 

8  13  48 

n. 

Transit 

Ingress 

1  11    6 

n. 

Transit 

Egress 

8  16  22 

n. 

Transit 

Egress 

1  13  41 

n. 

Shadow 

Ingress 

8  16  30 

n. 

Shadow 

Ingress 

1  13  51 

n. 

Shadow 

'  Egress 

8  18  57 

IL 

Shadow 

Egress 

1  16  19 

L 

Occult 

Disapp.  W. 

9    5  45 

L 

Occult 

Disapp. 

2    3  47 

L 

Eclipse 

Re^pp.  W. 

9    9  16    7.4 

I. 

Eclipse 

Reapp.  W. 

2    7  20  lS.l 

L 

Transit 

Ingress 

10    2  54 

L 

Transit 

Ingress 

3    057 

L 

Shadow 

Ingress 

10    4  14 

L 

Shadow 

Ingress 

3    2  18 

L 

Transit 

Egress 

10    5    9 

L 

Transit 

Egress 

3    3  12 

L 

Shadow 

Egress  W. 

10    6  28 

L 

Shadow 

Egress 

3    432 

n. 

Occult 

Disapp.  W. 

10    8    3 

n. 

Occult. 

Disapp.  W. 

3    5  22 

n. 

Occult 

Reapp. 

10  10  37 

n. 

Occult. 

Reapp.  W. 

3    7  56 

n. 

Eclipse 

Disapp. 

10  10  46  17.4 

IL 

Eclipse 

Disapp.  W. 

3    8    9  25.9 

n. 

Eclipse 

Reapp. 

10  13    6  51.0 

n. 

Eclipse 

Reapp.  W. 

3  10  30  14.5 

m. 

Transit 

Ingress 

10  19  12 

III. 

Transit 

Ingress 

3  15    3 

m. 

Transit 

Egress 

10  22  10 

ni. 

Transit 

Egress 

3  18    2 

L 

Occult 

Disapp. 

11    0  14 

III. 

Shadow 

Ingress 

3  20  38 

m. 

Shadow 

Ingress 

11    0  41 

I. 

Occult 

Disapp. 

3  22  16 

HI. 

Shadow 

Egress 

11    3  18 

ni. 

Shadow 

Egress 

3  23  17 

L 

Eclipse 

Reapp. 

11    3  45    2.8 

L 

Eclipse 

Reapp. 

4    1  49  11.2 

L 

Transit 

Ingress 

11  21  23 

L 

Transit 

Ingress 

4  19  26 

L 

Shadow 

Ingress 

11  22  43 

L 

Shadow 

Ingress 

4  20  47 

L 

Transit 

Egress 

11  23  38 

L 

Transit 

Egress 

4  21  41 

L 

Shadow 

Egress 

12    0  57 

L 

Shadow 

Egress 

4  23    1 

n. 

Transit 

Ingress 

12    3  10 

IL 

Transit  * 

Ingress 

5    0  27 

IL 

Transit 

Egress  W. 

12    5  44 

n. 

Transit 

Egress 

5    3    1 

n. 

Shadow 

Ingress  W. 

12    5  49 

n. 

Shadow 

Ingress 

5    3  11 

IL 

Shadow 

Egress  W. 

12    8  16 

n. 

Shadow 

Egress  W. 

5    5  38 

L 

Occult 

Disapp. 

12  18  44 

L 

Occult 

Disapp. 

5  16  46 

L 

Eclipse 

Reapp. 

12  22  14    3.9 

L 

Eclipse 

Reapp. 

5  20  18  15.0 

L 

Transit 

Ingress 

13  15  53 

L 

Transit 

Ingress 

6  13  55 

L 

Shadow 

Ingress 

13  17  11 

L 

Shadow 

Ingress 

6  15  16 

L 

Transit 

Egress 

13  18    8 

L 

Transit 

Egress 

6  16  10 

L 

Shadow 

Egress 

13  19  25 

L 

Shadow 

Egress 

6  17  30 

n. 

Occult 

Disapp. 

13  21  24 

n. 

Occult 

Disapp. 

6  18  42 

n. 

Occult 

Reapp. 

13  23  58 

n. 

Occult 

Reapp. 

6  21  16 

n. 

Eclipse 

Disapp. 

14    0    4  48.6 

IL 

Eclipse 

Disapp. 

6  21  27  52.6 

ir. 

Eclipse 

Reapp. 

14    2  25  14.8 

IL 

Eclipse 

Reapp. 

6  23  48  33.6 

III. 

Occult 

Disapp.  W. 

14    9  12 

TIT. 

Occult 

Disapp. 

7    5    1 

m. 

Occult 

Reapp. 

14  12  10 

TTT. 

Occult 

Reapp.  W. 

7    7  59 

L 

Occult. 

Disapp. 

14  13  13 

in. 

Eclipse 

Disapp.  W. 

7  10  40  23.1 

IN. 

Eclipse 

Disapp. 

14  14  43  12.3 

L 

Occult 

Disapp. 

7  11  15 

L 

Eclipse 

Reapp. 

14  16  42  57.7 

nL 

Eclipse 

Reapp. 

7  13    4  20.5 

m. 

Eclipse 

Reapp. 

14  17    5  59.1 

L 

Eclipse 

Reapp. 

7  14  47    7.2 

L 

Transit 

Ingress 

15  10  23 

L 

Transit 

Ingress  W. 

8    8  25 

L 

Shadow 

Ingress 

15  11  40 

*  PhaMi  yfanblo  at  Washington  are  denoted  by  W. 
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t. 

JANUARY. 

d     h     m     8 

d     h     m     8 

L    Tmnfflt 

Egress 

15  12  38 

L 

Shadow 

Egress 

22  15  50 

L    Shadow 

Egress 

15  13  54 

IL 

T^nsit 

Ingress 

22  19  16 

n.    TnuiHit 

Ingress 

15  16  31 

n. 

Shadow 

Ingress 

22  21  47 

IL    TrnnHit 

Egress 

15  19    5 

IL 

Transit 

Egress 

22  21  50 

IL    Shadow 

Ingress 

15  19    9 

n. 

Shadow 

Egress 

23    0  13 

XL    Shadow 

Egress 

15  21  35 

L 

Occult 

Disapp.  W. 

23    9  42 

L    Occult. 

Disapp.  W. 

16    7  43 

L 

Eclipse 

Reapp. 

23  13    7  42.2 

L    Eclipse 

Reapp. 

16  11  11  56.7 

L 

Transit 

Ingress  W. 

24    6  51 

L    TranRit 

Ingress 

17    4  52 

L 

Shadow 

Ingress  W. 

24    8    5 

L    Shadow 

Ingress  W. 

17    6    9 

L 

Transit 

Egress  W. 

24    9    6 

L    TranRit 

Egress  W. 

17    7    7 

L 

Shadow 

Egress 

24  10  19 

L    Shadow 

Egress  W. 

17    8  23 

n. 

Occult 

Disapp. 

24  13  28 

IL    Occult. 

Disapp. 

17  10  45 

n. 

Eclipse 

Reapp. 

24  18  20  24.5 

II.    Occult. 

Reapp. 

17  13  19 

m. 

Transit 

Ingress 

25    3  41 

n.    Eclipse 

Disapp. 

17  13  23  15.6 

L 

Occult 

Disapp. 

25    4  12 

n.    Eclipse 

Reapp. 

17  15  43  34.4 

m. 

Transit 

Egress  W. 

25    6  39 

111.    Tranfdt 

Ingress 

17  23  26 

L 

Eclipse 

Reapp.  W. 

25    7  36  35.9 

L    Occult. 

Disapp. 

18    2  13 

Ml. 

Shadow 

Ingress  W. 

25    8  46 

111.    Transit 

Egress 

18    2  23 

III. 

Shadow 

Egress 

25  11  21 

UL    Shadow 

Ingress 

18    4  44 

L 

Transit 

Ingress 

26    1  21 

L    Eclipse 

Reapp.  W. 

18    5  40  51.4 

L 

Shadow 

Ingress 

26    234 

m.    Shadow 

Egress  W. 

18    7  20 

L 

Transit 

Egress 

26    3  36 

L    Transit 

Ingress 

18  23  22 

L 

Shadow 

Egress 

26    4  48 

L    Shadow 

Ingress 

19    0  38 

n. 

Transit 

Ingress  W. 

26    8  39 

L    Transit 

Egress 

19    1  37 

n. 

Shadow 

Ingress 

26  11    6 

L    Shadow 

Egress 

19    2  52 

n. 

Transit 

Egress 

26  11  12 

IL    Transit 

Ingress  W. 

19    5  53 

n. 

Shadow 

Egress 

26  13  33 

n.    TninHit 

Egress  W. 

19    8  28 

L 

Occult 

Disapp. 

26  22  42 

n.    Shadow 

Ingress  W. 

19    8  28 

L 

Eclipse 

Reapp. 

27    2    5  34.8 

n.    Shadow 

Egress 

19  10  54 

L 

Transit 

Ingress 

27  19  50 

L    Occult 

Disapp. 

19  20  42 

L 

Shadow 

Ingress 

27  21    3 

L    Eclipse 

Reapp. 

20    0    9  51.5 

L 

Transit 

Egress 

27  22    5 

L    Transit 

Ingress 

20  17  52 

L 

Shadow 

Egress 

27  23  17 

L    Shadow 

Ingress 

20  19    7 

n. 

Occult 

Disapp. 

28    250 

L    Transit 

Egress 

20  20    7 

n. 

Eclipse 

Reapp.  W. 

28    7  38  573 

L    Shadow 

Egress 

20  21  21 

L 

Occult 

Disapp. 

28  17  12 

IL    Occult 

Disapp. 

21    0    6 

m. 

Occult 

Disapp. 

28  17  44 

n.    Occult 

Reapp. 

21    2  40 

L 

Eclipse 

Reapp. 

28  20  34  26.6 

II.    Eclipse 

Disapp. 

21    2  41  5L5 

III. 

Occult 

Reapp. 

28  20  41 

IL    Eclipse 

Reapp. 

21    5    2    2.9 

III. 

Eclipse 

Disapp. 

28  22  48  26.1 

m.    Occult 

Disapp. 

21  13  26 

m. 

Eclipse 

Reapp. 

29    I    8  49.7 

I.    Occult 

Disapp. 

21  15  12 

L 

Transit    • 

Ingress 

29  14  20 

IIL    Occult 

Reapp. 

21  16  24 

L 

Shadow 

Ingress 

29  15  32 

I.    Eclipse 

Reapp. 

21  18  38  UJSi 

L 

TrRnsit 

Egress 

29  16  35 

III.    Eclipse 

Disapp. 

21  18  45  52.5 

L 

Shadow 

Egress 

29  17  46 

IIL    Eclipse 

Reapp. 

21  21    7  27.1 

u. 

Transit 

Ingress 

29  22    1 

L    Transit 

Ingress 

22  12  21 

n. 

Shadow 

Ingress 

30    025 

I.    Shadow 

Ingress 

22  13  36 

n. 

Transit 

Egress 

30    0  35 

L    Transit 

Egress 

22  14  36 

n. 

Shadow 

Egi-ess 

30    2  51 
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• 

JANUARY. 

d     h     m     ■ 

d      h     m     8 

I.    Occult 

Disapp. 

30  11  42 

L 

Transit 

Egress 

31  11    5 

I.    Eclipse 

Reapp. 

30  15    3  2a2 

I. 

Shadow 

Egress 

31  12  15 

I.    Transit 

Ingress  W. 

31    8  50 

n. 

Occult 

Disapp. 

31  16  11 

I.    Shadow 

Ingress 

31  10    1 

n. 

ellitei 

Eclipse 

Reapp. 

31  20  57  24.0 

Phases  of  the  Eclipses  of  the  Sat 

\  for  an  Inyerting  Teleseope. 

'•         1 

w 

r 
• 

m. 

* 

H 

d         r 

•        • 

II.        , 

H; 

r 
• 

IV. 

Not 

k  Eclipsed. 

FEBRl 

[JAB 

.Y. 

d     h     m     ■ 

d      h     m      ■ 

I.    Occult. 

Disapp.  W. 

1    6  12 

III. 

Occult 

Reapp. 

5    1     1 

m.    Transit 

Ingress  W. 

18    1 

m. 

Eclipse 

Disapp. 

5    2  51    3.2 

I.    Eclipse 

Reapp. 

1    9  32  15.7 

III. 

Eclipse 

Reapp. 

5    5  10  1&2 

m.    Transit 

Egress 

1  10  58 

I. 

Transit 

Ingress 

5  16  20 

m.    Shadow 

Ingress 

1  12  49 

L 

Shadow 

Ingress 

5  17  27 

m.    Shadow 

Egress 

1  15  23 

I. 

Transit 

Egress 

5  18  35 

I.    Transit 

Ingress 

2    3  20 

L 

Shadow 

Egress 

5  19  41 

I.    Shadow 

Ingress 

2    4  30 

n. 

Transit 

Ingress 

6    0  49 

L    Transit 

Egress  W. 

2    5  35 

n. 

Shadow 

Ingress 

6    3    3 

I.    Shadow 

Egress  W. 

2    644 

n 

Transit 

Egress 

6    3  22 

n.    Transit 

Ingress 

2  11  25 

n. 

Shadow 

Egress 

6    529 

n.    Shadow 

Ingress 

2  13  44 

I. 

Occult 

Disapp. 

6  13  42 

n.    Transit 

Egress 

2  13  58 

I. 

Eclipse 

Reapp. 

6  16  58  59^ 

II.    Shadow 

Egress 

2  16  10 

L 

Transit 

Ingress 

7  10  51 

L    Occult 

Disapp. 

3    0  42 

L 

Shadow 

Ingress 

7  11  56 

L    Eclipse 

Reapp. 

3    4    1  13.4 

I. 

Ti-ansit 

Egress 

7  13    6 

L    Transit 

Ingress 

3  21  50 

L 

Shadow 

Egress 

7  14  10 

I.    Shadow 

Ingress 

3  22  58 

n. 

Occult 

Disapp. 

7  19    0 

I.    Transit 

Egress 

4    0    5 

II. 

Eclipse 

Reapp. 

7  23  34  24.5 

L    Shadow 

Egress 

4    1  12 

I. 

Occult 

Disapp.  W. 

8    8  12 

n.    Occult 

Disapp.  W. 

4    5  36 

I. 

Eclipse 

Reapp. 

8  11  27  50.7 

n.    Eclipse 

Reapp. 

4  10  15  59.5 

m. 

Transit 

Ingress 

8  12  23 

I.    Occult 

Disapp. 

4  19  12 

m. 

Transit 

Egress 

8  15  19 

m.    Occuh. 

Disapp. 

4  22    5 

111. 

Shadow 

Ingress 

8  16  52 

L    Eclipse 

Reapp. 

4  22  30    4.1 

III. 

Shadow 

Egress 

8  19  25 
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FEBRUARY. 

d     h     m     8 

d     h     m      B 

L    Transit 

Ingress 

9    5  21 

n. 

Shadow 

Ingress 

16  19    0 

I.    Shadow 

Ingress  W. 

9    625 

n. 

Transit 

Egi<es8 

16  19  34 

L    Transit 

Egress  W. 

9    736 

n. 

Shadow 

Egress 

16  21  25 

L    Shadow 

Egress  W. 

9    839 

I. 

Occult 

Disapp. 

17    4  43 

n.    Transit 

Ingress 

9  14  12 

I. 

Eclipse 

Reapp.  W. 

17    7  52  14.9 

n.    Shadow 

Ingress 

9  16  22 

I. 

Transit 

Ingress 

18    1  52 

n.    Transit 

Egress 

9  16  45 

L 

Shadow 

Ingress 

18    2  50 

n.    Shadow 

Egress 

9  18  48 

L 

Transit 

Egress 

18    4    7 

L    Occult. 

Disapp. 

10    2  42 

I. 

Shadow 

Egress 

18    5    3 

L    Eclipse 

Reapp.  W. 

10    5  56  47.1 

n. 

Occult 

Disapp. 

18  11  12 

L    Transit 

Ingress 

10  23  51 

u. 

Eclipse 

Reapp. 

18  15  30  22.6 

L    Shadow 

Ingress 

11    0  54 

L 

Occult 

Disapp. 

18  23  14 

I.    Transit 

Egress 

11    2    6 

I. 

Eclipse 

Reapp. 

19    2  21    3.5 

L    Shadow 

Egress 

11    3    7 

ill. 

Occult 

Disapp.  W. 

19    6  55 

n.    Occult. 

Disapp.  W 

11    8  24 

111. 

Occult 

Reapp. 

19    9  48 

IL    Eclipse 

Reapp. 

11  12  53    8.0 

m. 

Eclipse 

Disapp. 

19  10  56  53.0 

L    Occult 

Disapp. 

11  21  13 

III. 

Eclipse 

Reapp. 

19  13  13  46J2 

L    Eclipse 

Reapp. 

12    0  25  36.7 

I. 

Transit 

Ingress 

19  20  23 

111.    Occult. 

Disapp. 

12    2  29 

I. 

Shadow 

Ingress 

19  21  19 

m.    Occult. 

Reapp. 

12    5  24 

I. 

Transit 

Egress 

19  22  38 

111.    Eclipse 

Disapp.  W. 

12    6  54  11.4 

1. 

Shadow 

Egress 

19  23  32 

m.    Eclipse 

Reapp. 

12    9  12  14.2 

n. 

Transit 

Ingress  W. 

20    6  26 

L    Transit 

Ingress 

12  18  22 

n. 

Shadow 

Ingress  W. 

20    8  19 

L    Shadow 

Ingress 

12  19  23 

n. 

Transit 

Egress 

20    8  58 

L    Ti-ansit 

Egi-ess 

12  20  37 

n. 

Shadow 

Egress 

20  10  44 

L    Shadow 

Egress 

12  21  36 

I. 

Occult. 

Disapp. 

20  17  44 

II.    Transit 

Ingress 

13    3  37 

I. 

Eclipse 

Reapp. 

20  20  49  55.3 

IL    Shadow 

Ingress 

13    5  41 

L 

Transit 

Ingress 

21  14  53 

n.    Transit 

Egress  W. 

13    6    9 

L 

Shadow 

Ingress 

21  15  48 

n.    Shadow 

Egress  W. 

13    8    6 

L 

Transit 

Egress 

21  17    8 

L    Occult. 

Disapp. 

13  15  43 

L 

Shadow 

Egress 

21  18    1 

L    Eclipse 

Reapp. 

13  18  54  30.3 

n. 

Occult 

Disapp. 

22    0  37 

L    Transit 

Ingress 

14  12  52 

IL 

Eclipse 

Reapp. 

22    4  48  49^ 

L    Shadow 

Ingress 

14  13  52 

L 

Occult 

Disapp. 

22  12  14 

L    Transit 

Egress 

14  15    7 

L 

Eclipse 

Reapp. 

22  15  18  43.9 

L    Shadow 

Egress 

14  16    5 

in. 

Ti-ansit 

Ingress 

22  21  14 

n.    Occult 

Disapp. 

14  21  48 

m. 

Transit 

Egress 

23    0    6 

n.    Eclipse 

Reapp. 

15    2  11  34.1 

III. 

Shadow 

Ingress 

23    0  56 

I..  Occult 

Disapp. 

15  10  13 

m. 

Shadow 

Egress 

23    3  27 

L    Eclipse 

Reapp. 

15  13  23  20.3 

L 

Ti-ansit 

Ingress 

23    9  23 

ill.    Ti-ansit 

Ingress 

15  16  47 

L 

Shadow 

Ingress 

23  10  17 

TIT.    Transit 

Egress 

15  19  42 

L 

Transit 

Egress 

23  11  38 

ITT.    Shadow 

Ingress 

15  20  54 

L 

Shadow 

Egress 

23  12  30 

m.    Shadow 

Egress 

15  23  26 

M. 

Transit 

Ingress 

23  19  51 

L    Transit 

Ingress  W. 

16    7  22 

n. 

Shadow 

Ingress 

23  21  37 

I.    Shadow 

Ingress  W. 

16    8  21 

n. 

Transit 

Egress 

23  22  22 

L    Transit 

Egress 

16    9  37 

n. 

Shadow 

Egress 

24    0    2 

L    Shadow 

Egress 

16  10  34 

L 

Occult 

Disapp.  W. 

24    6  45 

n.    Transit 

Ingress 

16  17    1 

L 

Eclipse 

Reapp. 

24    9  47  37.2 
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. 

FEBRUARY. 

d     h     m     B 

d     h     m     ■ 

L.   Transit 

Ingress 

25    3  54 

L    Shadow 

Ingress 

26  23  14 

L    Shadow 

Ingress 

25    4  45 

I.    Transit 

Egress 

27    039 

L    Transit 

Egress  W. 

25    6    9 

I.    Shadow 

Egress 

27    1  27 

L    Shadow 

Egress  W. 

25    658 

n.    Transit 

Ingress 

27    9  15 

II.    Occult. 

Disapp. 

25  14    2 

n.    Shadow 

Ingress 

27  10  56 

n.    Eclipse 

Reapp. 

25  18    7  43J5 

n.    Transit 

Egress 

27  11  47 

I.    Occult. 

Disapp. 

26    1  15 

n.    Shadow 

Egress 

27  13  21 

I.    Eclipse 

Reapp. 

26    4  16  24.4 

I.    Occult. 

Disapp. 

27  19  45 

m.    Occult 

Disapp. 

26  11  23 

L    Eclipse 

Reapp. 

27  22  45  14.7 

ffl.    Occult. 

Reapp. 

26  14  15 

L    Transit 

Ingress 

28  16  55 

m.    Eclipse 

Disapp. 

26  14  59  50.8 

L    Shadow 

Ingress 

28  17  43 

m.    Eclipse 

Reapp. 

26  17  15  34.8 

L    Transit 

Egress 

28  19    9 

L    Transit 

Ingress 

26  22  24 

L    Shadow 

Egress 

28  19  56 

Phaies  of  the  Eclipses  of  the  Sat 

ellites  for  an  InYerting  Telescope. 

■     ( 

H- 

r 

in.               E 

N. 

r 

• 

1 

H- 

• 

1 

rV.              Not  Eclipsed. 

MARCH. 

d     h     m     ■ 

d     h     m     8 

n.  Occult. 

Disapp. 

1    327 

L    Occult 

Disqip. 

3    846 

n.    Eclipse 

Reapp.  W. 

1    7  26  11.4 

L    Eclipse 

Reapp. 

3  11  42  53.0 

L    Occult. 

Disapp. 

1  14  16 

I.    Transit 

Ingress 

4    5  55 

L    Eclipse 

Reapp. 

1  17  14    1.5 

I.    Shadow 

Ingress  W. 

4    641 

m.    Transit 

Ingress 

2    1  42 

I.    Transit 

Egress 

4    8  10 

nL    Transit 

Egress 

2    4  33 

I.    Shadow 

Egress 

4    8  54   . 

m.    Shadow 

Ingress 

2    4  59 

n.    Occult 

Disapp. 

4  16  53 

m.    Shadow 

Egress  W. 

2    7  28 

n.    Eclipse 

Reapp. 

4  20  45  10.1 

L    Transit 

Ingress 

2  11  25 

L    Occult 

Disapp. 

5    3  17 

L    Shadow 

Ingress 

2  12  12 

I.    Eclipse 

Reapp.  W. 

5    6  11  38.6 
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L    Transit 

Ingress 

2  16  24 

n.    Shadow 

Egress 

5  11  57 

L     Shadow 

Egress 

2  17  26 

n.    Transit 

Ingress 

5  12    3 

I.    Transit 

Egress 

2  18  36 

n.     Transit 

Egress  W. 

5  14  23 

L    Eclipse 

Disapp. 

3  12  28  27.8 

in.    Eclipse 

Disapp.  W. 

5  15  26  35.2 
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d     h     m     I 

A     h     m      I 

m. 

Eclipse 

Reapp. 

5  17  24    8.0 

m. 

Occult. 

Disapp. 

13    0  33 

m. 

Occult. 

Disapp. 

5  20  16 

III. 

Occult. 

Reapp. 

13    2  34 

m. 

Occult. 

Reapp. 

5  22  19 

I. 

Shadow 

Ingress 

13    6    6 

I. 

Shadow 

Ingress 

6    4  11 

I. 

Transit 

Ingress 

13    7  22 

I. 

Transit 

Ligress 

6    5  24 

L 

Shadow 

Egress 

13    8  18 

I. 

Shadow 

Egress 

6    623 

L 

Transit 

Egress 

13    9  34 

L 

Transit 

Egress 

6    736 

I. 

Eclipse 

Disapp. 

14    3  19    2.6 

I. 

4 

Eclipse 

Disapp. 

7    1  25  19.0 

I. 

Occult. 

Reapp. 

14    6  45 

n. 

Eclipse 

Disapp. 

7    4  28  13.8 

n. 

Eclipse 

Disapp. 

14    7    5  31.4 

I. 

Occult, 

Reapp. 

7    4  47 

n. 

Eclipse 

Reapp. 

14    9  21  22.6 

n. 

Eclipse 

Reapp. 

7    6  44  11.2 

n. 

Occult. 

Disapp. 

14    9  40 

n. 

Occult. 

Disapp. 

7    655 

n. 

Occult. 

Reapp. 

14  11  59 

n. 

Occult. 

Reapp. 

7    9  15 

L 

Shadow 

Ingress 

15    0  35 

L 

Shadow 

Ingress 

7  22  40 

L 

Transit 

Ingress 

15    1  51 

I. 

Transit 

Ingress 

7  23  53 

L 

Shadow 

Egress 

15    2  47 

L 

Shadow 

Egress 

8    0  52 

I. 

Transit 

Egress 

15    4    3 

L 

Transit 

Egress 

8    2    5 

L 

Eclipse 

Disapp. 

15  21  47  27.6 

L 

Eclipse 

Disapp. 

8  19  53  44.8 

I. 

Occult. 

Reapp. 

16    1  15 

n. 

Shadow 

Ingress 

8  22  53 

n. 

Shadow 

Ingress 

16    1  27 

L 

Occult. 

Reapp. 

8  23  17 

n. 

Shadow 

Egress 

16    3  48 

n. 

Shadow 

Egress 

9    1  14 

n. 

Transit 

Ingress 

16    4    6 

n. 

Transit 

Ingress 

9    1  24 

n. 

Transit 

Egress 

16    6  25 

n. 

Transit 

Egress 

9    3  44 

III. 

Shadow 

Ingress 

16    9  31 

IIL 

Shadow 

Ingress 

9    5  31 

in. 

Shadow 

Egress 

16  11  43 

III. 

Shadow 

Egress 

9    7  43 

m. 

Transit 

Ingress  W. 

16  14  51 

III. 

Transit 

Ingress 

9  10  35 

III. 

Transit 

Egress 

16  16  50 

IIL 

Transit 

Egress 

9  12  37 

I. 

Shadow 

Ingress 

16  19    3 

1. 

Shadow 

Ingress 

9  17    9 

L 

Transit 

Ingress 

16  20  21 

I. 

Transit 

Ingress 

9  18  23 

L 

Shadow 

Egress 

16  21  15 

h 

Shadow 

Egress 

9  19  21 

L 

Transit 

Egress 

16  22  33 

I. 

Transit 

Egress 

9  20  35 

I. 

Eclipse 

Disapp. 

17  16  15  56^ 

L 

Eclipse 

Disapp.  W. 

10  14  22  12.4 

I. 

Occult. 

Reapp. 

17  19  44 

I. 

Occult. 

Reapp. 

10  17  46 

n. 

Eclipse 

Disapp. 

17  20  24  36.7 

11. 

Eclipse 

Disapp. 

10  17  47  24.7 

n. 

Eclipse 

Reapp. 

17  22  40  24.9 

11. 

Eclipse 

Reapp. 

10  20    3  18.9 

n. 

Occult. 

Disapp. 

17  23    2 

u. 

Occult 

Disapp. 

10  20  18 

IL 

Occult. 

Reapp. 

18    1  21 

n. 

Occult. 

Reapp. 

10  22  38 

I. 

Shadow 

Ingress  W. 

18  13  32 

I. 

Shadow 

Ingress 

11  11  37 

I. 

Transit 

Ligress  W. 

18  14  50 

I. 

Transit 

Ingress 

11  12  52 

I. 

Shadow 

Egress  W. 

18  15  44 

I. 

Shadow 

Egress  W. 

11  13  50 

1. 

Ti-ansit 

Egi'esH 

18  17    2 

I. 

Transit 

Egress  W. 

11  15    4 

L 

Eclipse 

Disapp 

19  10  44  19JS 

L 

Eclipse 

Disapp. 

12    8  50  37.1 

L 

Occult. 

Reapp.  W. 

19  14  13           , 

n. 

Shadow 

Ingress 

12  12  10 

11. 

Shadow 

Ingress  W. 

19  14  45 

I. 

Occult. 

Reapp. 

12  12  16 

n. 

Shadow 

Egress 

19  17    6 

n. 

Shadow 

Egress  W. 

12  14  31 

n. 

Transit 

Ingress 

19  17  26 

u. 

Transit 

Ingress  W. 

12  14  45 

u. 

Transit 

Egress 

19  19  45 

II. 

Transit 

Egress 

12  17    4 

m. 

Eclipse 

Disapp. 

19  23  28  34^ 

m. 

Eclipse 

Disapp. 

12  19  27  49.2 

III. 

Eclipse 

Reapp. 

20    1  24  31.1 

iir. 

Eclipse 

Reapp. 

12  21  24  33.2 

m. 

Occult. 

Disapp. 

20    448 
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d      h     m      ■ 

d     b     m     I 

IIL    Occult. 

Reapp. 

20    6  45 

L 

Occult 

Reapp. 

26  16    9 

L    Shadow 

Ingress 

20    8    1 

n. 

Shadow 

Ingress 

26  17  19 

I.    Transit 

Ingress 

20    9  20 

n. 

Shadow 

Egress 

26  19  40 

I.    Shadow 

Egress 

20  10  12 

n. 

Transit 

Ingress 

26  20    6 

L    Transit 

Egress 

20  11  31 

n. 

Transit 

Egress 

26  22  24 

L    Eclipse 

Disapp. 

21    5  12  45.1 

m. 

Eclipse 

Disapp. 

27    3  29  33.6 

L    Occult. 

Reapp. 

21    8  42 

m. 

Eclipse 

Reapp. 

27    5  24  44.8 

IL    Eclipse 

Disapp. 

21    9  42  40.6 

m. 

Occult 

Disapp. 

27    9    0 

\L    Eclipse 

Reapp. 

21  11  58  25.8 

L 

Shadow 

Ingress 

27    9  54 

n.    Occult 

Disapp. 

21  12  23 

m. 

Occult 

Reapp. 

27  10  54 

n.    Occult. 

Reapp.  W. 

21  14  42 

L 

Transit 

Ingress 

27  11  16 

L    Shadow 

Ingress 

22    229 

L 

Shadow 

Egress 

27  12    6 

L    Transit 

Ingress 

22    3  49 

L 

Transit 

Egress  W. 

27  13  27 

L    Shadow 

Egress 

22    4  41 

L 

Eclipse 

Disapp. 

28    7    6  26.9 

L    Trnnait 

Egress 

22    6    0 

I. 

Occult 

Reapp. 

28  10  38 

L    Eclipse 

Disapp. 

22  23  41    9.7 

n. 

Eclipse 

Disapp. 

28  12  19  41.3 

L    Occult. 

Reapp. 

23    3  11 

n. 

Eclipse 

Reapp.  W. 

28  14  35  20.9 

n.    Shadow 

Ingress 

23    4    2 

n. 

Occult 

Disapp.  W. 

28  15    4 

\L    Shadow 

Egress 

23    623 

n. 

Occult 

Reapp. 

28  17  23 

IL    TVanait 

Ingress 

23    646 

L 

Shadow 

Ingress 

29    4  23 

n.    Transit 

Egress 

23    9    5 

L 

Transit 

Ingress 

29    5  45 

m.    Shadow 

Ingress  W. 

23  13  32 

L 

Shadow 

Egress 

29    635 

m.    Shadow 

Egress  W. 

23  15  43 

L 

Transit 

Egress 

29    7  56 

m.    Transit 

Ingress 

23  19    4 

L 

Eclipse 

Disapp. 

30    1  34  51J2 

L    Shadow 

Ingress 

23  20  57 

L 

Occult 

Reapp. 

30    5    7 

m.    Transit 

Egress 

23  20  59 

n. 

Shadow 

Ingress 

30    6  36 

I.    Transit 

Ingress 

23  22  18 

n. 

Shadow 

Egress 

30    8  57 

L    Shadow 

Egress 

23  23    9 

n. 

Transit 

Ingress 

30    9  25 

L    Transit 

Egress 

24    029 

IL 

Transit 

Egress 

30  11  43 

I.    Eclipse 

Disapp. 

24  18    9  37.3 

in. 

Shadow 

Ingress 

30  17  32 

L    Occult 

Reapp. 

24  21  40 

m. 

Shadow 

Egress 

30  19  43 

n.    Eclipse 

Disapp. 

24  23    1  40.4 

L 

Shadow 

Ingress 

30  22  51 

IL    Eclipse 

Reapp. 

25    1  17  22.8 

m. 

Transit 

Ingress 

30  23  14 

n.    Occult 

Disapp. 

25    1  44 

I. 

Transit 

Ingress 

31    0  14 

n.    Occult 

Reapp. 

25    4    3 

L 

Shadow 

Egress 

31    1    3 

I.    Shadow 

Ingress  W. 

25  15  26 

m. 

Transit 

Egress 

31    1    6 

L    Transit 

Ingress 

25  16  47 

L 

Transit 

Egress 

31    2  25 

L    Shadow 

Egress 

25  17  38 

L 

Eclipse 

Disapp. 

31  20    3  19.1 

L    Transit 

Egress 

25  18  58 

L 

Occult 

Reapp. 

31  23  36 

I.    Eclipse 

Disapp.  W. 

26  12  38    1.3 

• 
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ITT. 

d     r 
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n. 
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^6 

) 

IV. 

•     • 
Not 

,  Eclipsed. 



V 

•^ — ^ 

AUG 

UST 

• 

: =_: ■ 

d     h     m     8 

d      h     m      ■ 

n. 

Eclipse 

Disapp. 

1    1  38  35.0 

L 

Transit 

Egress 

5    9  52 

n. 

Eclipse 

Reapp. 

1    3  54  12.0 

L 

Eclipse 

Disapp. 

6    328  32^ 

u. 

Occuk. 

Disapp. 

1    4  25 

I. 

Occult. 

Reapp. 

6    7    1 

n. 

Occult. 

Reapp. 

1    643 

n. 

Shadow 

Ingress 

6    9  11 

I. 

Shadow 

Ingress 

1  17  19 

n. 

Shadow 

Egress 

6  11  32 

L 

Transit 

Ingress 

1  18  43 

n. 

Transit 

Ingress  W. 

6  12    1 

L 

Shadow 

Egress 

1  19  32 

n. 

Transit 

Egress  W. 

6  14  19 

I. 

Transit 

Egress 

1  20  54 

TTT. 

Shadow 

Ingress 

6  21  34 

L 

Eclipse 

Disapp.  W 

2  14  31  42.9 

in. 

Shadow 

Egress 

623  43 

I. 

Occult. 

Reapp. 

2  18    4 

I. 

Shadow 

Ingress 

7    044 

n. 

Shadow 

Ingress 

2  19  54 

I. 

Transit 

Ingi'ess 

7    2    9 

u. 

Shadow 

Egress 

2  22  15 

I. 

Shadow 

Egress 

7    2  57 

n. 

Transit 

Ingress 

2  22  43 

III. 

Transit 

Ingress 

7    320 

u. 

Transit 

Egress 

3    11 

I. 

Transit 

Egress 

7    4  20 

HI. 

Eclipse 

Disapp. 

3    7  29  57.3 

TIT. 

Transit 

Egress 

7    5    9 

m. 

Eclipse 

Reapp. 

3    9  24  24.5 

I. 

Eclipse 

Disapp. 

7  21  57    1.0 

I. 

Shadow 

lugress 

3  11  47 

I. 

Occult. 

Reapp. 

8    1  30 

UL 

Occult. 

Disapp.  W. 

3  13    7 

U. 

Eclipse 

Disapp. 

8    4  15  20.9 

I. 

Transit 

Ingress  W. 

3  13  11 

II. 

Eclipse 

Reapp. 

8    6  30  5ai 

I. 

Shadow 

Egress  W. 

3  14    0 

U. 

Occult. 

Disapp. 

8    7    3 

ITT. 

Occult. 

Reapp.  W. 

3  14  58 

n. 

Occult. 

Reapp. 

8    9  21 

I. 

Transit 

Egress  W. 

3  15  23 

I. 

Shadow 

Ingress 

8  19  13 

I. 

Eclipse 

Disapp. 

4    9    0    8.7 

I. 

Transit 

Ingress 

8  20  38 

I. 

Occult. 

Reapp.  W. 

4  12  33 

I. 

Shadow 

Egress 

8  21  26 

T[. 

Eclipse 

Disapp.  W. 

4  14  56  33.1 

L 

Transit 

Egress 

8  22  49 

n. 

Eclipse 

Reapp. 

4  17  12    7.7 

I. 

Eclipse 

Disapp. 

9  16  25  24.8 

1 

n. 

Occult. 

Disapp. 

4  17  44 

I. 

Occult. 

Reapp. 

9  19  58           > 

n. 

Occult. 

Reapp. 

4  20    2 

n. 

Shadow 

Ingress 

9  22  29 

I. 

Shadow 

Ingress 

5    6  15 

n. 

Shadow 

Egress 

10    0  50 

I. 

Transit 

Ingress 

5    7  40 

n. 

Ti-ansit 

Ingress 

10    1  19 

L 

Shadow 

Egress 

5    8  29 

a 

Transit 

Egress 

10    3  37 
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AUGUST 
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d     h     m     8 

d     h     in     8 

III. 

Eclipse 

Disapp. 

10  11  30  13.1 

L 

Shadow 

Ingress  W. 

17  15  36 

m. 

Eclipse 

Reapp.  W. 

10  13  23  58.3 

L 

Transit 

Ingress 

17  17    0 

I. 

Shadow 

Ingress  W. 

10  13  41 

in. 

Eclipse 

Reapp. 

37  17  23  40.9 

I. 

Transit 

Ingress  W. 

10  15    6 

L 

Shadow 

Egress 

17  17  49 

I. 

Shadow 

Egress  W. 

10  15  54 

L 

Transit 

Egi*es8 

17  19  11 

m. 

Occult. 

Disapp. 

10  17  10 

111. 

Occult. 

Disapp. 

17  21  10 

I. 

TraDsit 

Egress 

10  17  17 

m. 

Occult 

Reapp. 

17  22  54 

IIT. 

Occult. 

Reapp. 

10  18  58 

L 

Eclipse 

Disapp.  W. 

18  12  47  35.1 

I. 

Eclipse 

Disapp. 

11  10  53  51.0 

L 

Occult 

Reapp.  W. 

18  16  20 

L 

Occult 

Reapp.  W. 

11  14  26 

n. 

Eclipse 

Disapp. 

18  20    9  50.0 

n. 

Eclipse 

Disapp. 

11  17  33  16.3 

n. 

Eclipse 

Reapp. 

18  22  25  16.2 

u. 

Eclipse 

Reapp. 

11  19  48  46.3 

n. 

Occult 

Disapp. 

18  22  57 

n. 

Occult. 

Disapp. 

11  20  21 

n. 

Occult. 

Reapp. 

19    1  13 

n. 

Occult. 

Reapp. 

11  22  39 

L 

Shadow 

Ingress 

19  10    4 

I. 

Shadow 

Ingress 

12    8  10 

L 

Transit 

Ingress  W. 

19  11  28 

I. 

Transit 

Ingress 

12    9  35 

L 

Shadow 

Egress  W. 

19  12  18 

L 

Shadow 

Egress 

12  10  23 

L 

Transit 

Egress  W. 

19  13  39 

L 

Ti-ansit 

Egress  W. 

12  11  46 

L 

Eclipse 

Disapp. 

20    7  15  59.7 

L 

Eclipse 

Disapp. 

13    5  22  15.4 

L 

Occult. 

Reapp. 

20  10  48 

I. 

Occult 

Reapp. 

13    8  55 

n. 

Shadow 

Ingress  W. 

20  14  21 

n. 

Shadow 

Ingress  W. 

13  11  46 

n. 

Shadow 

Egress 

20  16  42 

II. 

Shadow 

Egress  W. 

13  14    7 

n. 

Transit 

Ingress 

20  17  10 

n. 

Transit 

Ingress  W. 

13  14  37 

n. 

Transit 

Egi-ess 

20  19  26 

n. 

Transit 

Egress 

13  16  54 

L 

Shadow 

Ingress 

21    4  33 

la 

Shadow 

Ingress 

14    1  35 

ra. 

Shadow 

Ingress 

21    5  35 

I. 

Shadow 

Ingress 

14    2  39 

L 

Transit 

Ingress 

21    5  56 

m. 

Shadow 

Egress 

14  ^3  44 

L 

Shadow 

Egress 

21    6  46 

L 

Transit 

Ingress 

14    4    3 

m. 

Shadow 

Egress 

21    7  44 

L 

Shadow 

Egress 

14    4  51 

L 

Transit 

Egress 

21    8    7 

I. 

Transit 

Egress 

14    6  14 

III. 

Transit 

Ingress  W. 

21  11  20 

m. 

Transit 

Ingress 

14    7  22 

m. 

Transit 

Egress  W. 

21  13    3 

m. 

Transit 

Egress 

14    9    8 

I. 

Eclipse 

Disapp. 

22    1  44  28.9 

L 

EcUpse 

Disapp. 

14  23  50  43.9 

L 

Occult 

Reapp. 

22    5  16 

I. 

Occult 

Reapp. 

15    3  23 

n. 

Eclipse 

Disapp. 

22    9  28  24.9 

IL 

Eclipse 

Disapp. 

15    6  51  57.3 

n. 

Eclipse 

Reapp.  W. 

22  11  43  49.5 

n. 

Eclipse 

Reapp. 

15    9    7  25.3 

n. 

Occult 

Disapp.  W. 

22  12  14 

IL 

Occult 

Disapp. 

15    9  40 

u. 

Occult 

Reapp.  W. 

22  14  30 

n 

Occult. 

Reapp.  W. 

15  11  57 

L 

Shadow 

Ingress 

22  23    2 

L 

Shadow 

Ingress 

15  21    7 

L 

Transit 

Ingress 

23    0  24 

L 

Transit 

Ingress 

15  22  32 

L 

Shadow 

Egress 

23    1  15 

I. 

Shadow 

Egress 

15  23  20 

L 

Transit 

Egress 

23    2  35 

L 

Transit 

Egress 

16    0  43 

L 

Eclipse 

Disapp. 

23  20  12  53.8 

I. 

Eclipse 

Disapp. 

16  18  19    8.3 

L 

Occult 

Reapp. 

23  23  44 

L 

Occult 

Reapp. 

16  21  51 

n. 

Shadow 

Ingress 

24    3  38 

IL 

Shadow 

Ingress 

17    1    3 

n. 

Shadow 

Egress 

24    5  59 

IL 

Shadow 

Egress 

17    3  24 

n. 

Transit 

Ingress 

24    6  25 

IL 

Transit 

Ingress 

17    3  53 

n. 

Transit 

Egress 

24    8  42 

n. 

Transit 

Egress 

17    6  10 

I. 

Shadow 

Ingress 

24  17  30 

TIL 

Eclipse 

Disapp.  W. 

17  15  30  35.9 

L 

Transit 

Ligress 

24  18  52 
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AUGUST 

1 
f 

m 

Eclipse 

Disapp. 

d      h     m      8 

24  19  31    6.1 

I. 

Transit 

Egress 

d     h     m      1 

28    9  59 

I. 

Shadow 

Egress 

24  19  43 

in. 

Shadow 

Egress  W. 

28  11  44 

I. 

Transit 

Egress 

24  21    3 

IN. 

Transit 

Ingress  W. 

28  15  13 

m. 

Eclipse 

Reapp. 

24  21  23  32.7 

m. 

Transit 

Egress 

28  16  53 

m. 

Occult. 

Disapp. 

25    1    5 

L 

Eclipse 

Disapp. 

29    3  38  16.2 

HI. 

Occult. 

Reapp. 

25    2  47 

I. 

Occult 

Reapp. 

29    7    7 

I. 

Eclipse 

Disapp.  W. 

25  14  41  21J2 

n. 

Eclipse 

Disapp.  W. 

29  12    4  43i» 

I. 

Occult. 

Reapp. 

25  18  12 

n. 

Eclipse 

Reapp.  W. 

20  14  20    5.1 

11. 

Eclipse 

Disapp. 

25  22  46  15.2 

n. 

Occult 

Disapp.  W. 

29  14  45 

n. 

Eclipse 

Reapp. 

26    1    1  38.2 

u. 

Occult 

Reapp. 

29  17    1 

n. 

Occult. 

Disapp. 

26    1  29 

L 

Shadow 

Ingress 

30    0  56 

n. 

Occult 

Reapp. 

26    3  46 

L 

Transit 

Ingress 

30    2  16 

L 

Shadow 

Ingress  W. 

26  11  59 

L 

Shadow 

Egress 

30    3    9 

1. 

Transit 
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24  19  21 

24  20  25 

24  21    9  21.0 


L  Transit 

L  Shadow 

L  Occult 

I.  Eclipse 

n.  Transit 

IL  Shadow 

n.  Transit 

L  Transit 

I.  Shadow 

IL  Shadow 

L  Transit 

I.  Shadow 

L  Occult 

I.  EcKpse 

m.  Ti*ansit 

nL  Transit 

m.  Shadow 

IL  Occult 

m.  Shadow 

I.  Transit 

I.  Shadow 

n.  Eclipse 

L  Transit 

I.  Shadow 

L  Occult. 

L  Eclipse 

IL  Transit 

I.  Transit 

n.  Shadow 

n.  Transit 

I.  Shadow 

I.  Transit 

n.  Shadow 

I.  Shadow 

L  Occult 

I.  Eclipse 

in.  Occult 

in.  Occult 

n.  Occult 

m.  Eclipse 

I.  Transit 

ni.  Eclipse 

I.  Shadow 

I.  Transit 

n.  Eclipse 


Egress 

Egress 

Disapp. 

Reapp. 

Ingress  W. 

Ingress  W. 

Egress  W. 

Ingress  W. 

Ingress 

Egress 

Egress 

Egress 

Disapp.  W 

Reapp. 

Ingress 

Egress 

Ingress  W. 

Disapp.  W. 

Egress  W. 

Ingress  W. 

Ingress  W. 

Reapp.  W. 

Egress  W. 

Egress  W. 

Disapp.  W. 

Reapp.  W. 

Ingress 

Ingress 

Ingress 

Egress 

Ingress 

Egress 

Egress 

Egress  W. 

Disapp. 

Reapp. 

Disapp. 

Reapp. 

Disapp. 

Disapp. 

Ingress 

Reapp. 

Ingress 

Egress 

Reapp. 


d     h     m     ■ 

24  21  33 

24  22  38 

25  16  33 

25  19  48  35.6 

26  11  17 
26  13  24 
26  13  37 
26  13  48 
26  14  54 
26  15  46 
26  16    0 

26  17    6 

27  11    0 

27  14  17  37.8 

28  1  24 
28  3  29 
28  5  54 
28  5  58 
28  7  56 
28  8  15 
28  9  23 

28  10  27  13.6 
28  10  28 

28  11  35 

29  5  28 

29  8  46  32.8 

30  0  30 
30  2  42 
30  2  44 
30  2  51 
30  3  52 
30  4  54 
30  5  6 
30  6  4 

30  23  56 

31  3  15  34.5 
31  15  5 

31  17  12 

31  19  10 

31  19  55  40.6 

31  21  9 

31  21  42  68.6 

31  22  21 

31  23  21 

31  23  45  au 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inyerting  Telescope. 


I. 


r 


n. 


r 


in. 


^ 


•   • 


rv. 


Not  Eclipsed. 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

< 

1 

SATELLITE   I, 

» 

h     m 

h     m 

h     m 

h    m 

Jan.       2 

4  55.0 

May    22 

2  45.2 

Aug.     6 

5  55.1 

Oct.     19 

12  59.2 

3 

23  24.2 

23 

21  15.4 

8 

0  23.7 

21 

7  25.2 

5 

17  53.6 

25 

15  45.5 

9 

18  52.2 

23 

1  51.1 

7 

12  22.9 

27 

10  15.7 

11 

13  20.6 

24 

20  17.1 

9 

6  52.3 

29 

4  45.8 

13 

7  49.0 

26 

14  43.1 

11 

1  21.7 

30 

23  15.9 

15 

2  17.5 

28 

•    9    9.0 

12 

19  51.3 

June      1 

17  46.0 

16 

20  45.8 

30 

3  34.9 

14 

14  20.9 

3 

12  16.1 

18 

15  14.1 

31 

22    0.8 

16 

8  50.6 

5 

6  46.2 

20 

9  42.2 

Nov.      2 

16  26.7 

18 

3  20.3 

7 

1  16.2 

22 

4  10.3 

4 

10  52.7 

19 

21  50.1 

8 

19  46.1 

23 

22  38.1 

6 

5  18.6 

21 

16  19.8 

10 

14  16.1 

25 

17    6.0 

7 

23  44.6 

23 

10  49.7 

12 

8  46.1 

27 

11  33.8 

9 

18  10.5 

25 

5  19.5 

14 

3  16.1 

29 

6    1.6 

11 

12  36.5 

26 

23  49.4 

15 

21  45.9 

31 

0  29.3 

13 

7    2.4 

28 

18  19.3 

17 

16  15.8 

Sept.     1 

18  57.0 

15 

1  28.5 

30 

12  49.3 

19 

10  45.6 

3 

13  24.5 

16 

19  54.4 

F«b.      1 

7  19.3 

21 

5  15.3 

5 

7  52.1 

18 

14  20.6 

3 

1  49.4 

22 

23  45.1 

7 

2  19.6 

20 

8  46.6 

4 

20  19.3 

24 

18  14.8 

8 

20  47.2 

22 

3  12.8 

6 

14  49.5 

26 

12  44.5 

10 

15  14.2 

23 

21  38.9 

8 

9  19.7 

28 

7  14.1 

12 

9  41.5 

25 

16    5.1 

10 

3  49.9 

30 

1  43.7 

14 

4    8.5 

27 

10  31.3 

11 

22  20.0 

July       1 

20  13.2 

15 

22  35.7 

29 

4  57.6 

13 

16  50.4 

3 

14  42.8 

17 

17    2.6 

30 

23  23.9 

15 

11  20.6 

5 

9  12.3 

19 

11  29.7 

Dec.      2 

17  50.3 

17 

5  50.9 

7 

3  41.7 

21 

5  56.6 

4 

12  16.8 

19 

0  21.2 

8 

22  11.1 

23 

0  23.4 

6 

6  43.4 

20 

18  51.5 

10 

16  40.5 

24 

18  50.2 

8 

1  10.0 

22 

13  21.9 

12 

11    9.8 

26 

13  17.0 

9 

19  36.7 

24 

7  52.3 

14 

5  39.1 

28 

7  43.6 

11 

14    3.4 

26 

2  22.7 

16 

0    8.3 

30 

2  10.3 

13 

8  30.3 

27 

20  53.1 

17 

18  37.6 

Oct.       1 

20  36.8 

15 

2  57.1 

March  1 

15  23.5 

19 

13    6.7 

3 

15    3.4 

16 

21  24.0 

3 

9  54.0 

21 

7  35.7 

5 

9  29.8 

18 

15  50.9 

5 

4  24.4 

23 

2    4.7 

7 

3  56.2 

20 

10  17.9 

6 

22  54.9 

24 

20  33.8 

8 

22  22.5 

22 

4  44.9 

8 

17  25.3 

26 

15    2.8 

10 

16  48.7 

23 

23  12.1 

10 

11  55.9 

28 

9  31.7 

12 

11  14.9 

25 

17  39.2 

12 

6  26.3 

30 

4    0.5 

14 

5  41.0 

27 

12    6.4 

14 

0  56.8 

31 

22  29.4 

16 

0    7.1 

29 

6  33.6 

15 

19  27.4 

Aug.      2 

16  58.0 

17 

18  33.2 

31 

1    0.8 

May    20 

8  15.0 

4 

11  26.6 

S 

ATELLITE   II 

• 

h     m 

h     m 

h     m 

h    m 

Jan.       3 

6  38.9 

Jan.     31 

17  27.7 

March  1 

4  42.6 

May    25 

15  11.8 

6 

19  59.2 

Feb.      4 

6  52.8 

4 

18    8.2 

29 

4  38.0 

10 

9  19.8 

7 

20  16.1 

8 

7  33.4 

June      1 

18    3.0 

13 

22  40.5 

11 

9  40.0 

11 

20  59.3 

5 

7  28.8 

17 

12    1.6 

14 

23    3.9 

15 

10  24.8 

8 

20  53.3 

21 

1  23.1 

18 

12  28.4 

18 

23  51.1 

12 

10  18.7 

24 

14  44.8 

22 

1  52.8 

May     18 

12  19.9 

15 

23  4'J.9 

28 

4     7.1 

25 

15  17.8 

22 

1  46.5 

19 

13    7^ 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 


SATELLITE   II 


June  23 
26 
30 

July  3 
7 

la 

14 
18 
21 
25 

28 
Aug.      1 

8 


h 
2 


m 
31.5 
15  55.9 
5  18.9 
42.6 
4.9 


18 
8 


21 
10 

0 
13 

2 


27.9 
49.5 
11.6 
32.4 
53.6 


16  13.5 

5  33.9 

18  52.7 

8  12.0 


Aug.    11 

*     15 

19 

22 

26 

29 

Sept.     2 

5 

9 

12 

16 
19 
23 
27 


b 
21 
10 

0 
13 

2 

15 
5 

18 

7 

20 


m 
29.9 
48.1 

4.9 
21.8 
37.5 

53.3 

7.8 
22.3 
35.5 

48.7 


10    0.7 

23  12.6 

12  23.4 

I  34.0 


Sept.   30 

Oct.       4 

7 

11 

14 

18 
21 
25 
28 
Nov.      1 


5 


8 
12 
15 


h 
14 

3 
17 

6 
19 

8 
21 
10 
23 
12 


m 
43.7 

535 

1.9 

10.5 

18.5 

26.2 
32.4 
40.4 
47.1 
54.1 


2  0.1 

15  6.5 

4  13.0 

17  19.5 


Nov. 


Dec. 


19 
22 
26 
29 
3 

7 
10 
14 
17 
21 

24 

28 
31 


h 

6 


m 
26.4 
19  33i> 

8  40.8 
21  48.5 
10  56.5 


0 
13 

2 
15 

4 


5.1 
14.2 
23.8 
33.9 
44.6 


17  55.8 

7    7.7 

20  20.2 


SATELLITE    III. 


Jan. 


Feb. 


7 
14 
21 
28 

4 


12 

19 

26 

March  5 

12 

20 


h  in 
6  29.9 
10  40.9 
14  55.2 
19  12.5 
23  32.8 

3  56.1 

8  21.3 

12  48.7 

17  17.1 

21  46.4 

2  16.6 


May  16 
23 
30 

June  7 
14 

21 

28 

July      5 

13 

20 

27 


h     m 
14  27.1 

18  56.6 

23  24.5 

3  51.2 

8  15.7 


12 

16 

21 

1 

5 


38.3 
58.8 
17.1 
33.4 
46.4 


9  56.5 


Aug.      3 

*     10 

17 

25 

Sept.     1 


8 
15 
22 

29 
6 


Oct. 


14 


h 

14 

18 

22 

1 

5 


m 
2.3 

4.2 

2.1 

55.9 

45.7 


9  30.7 
13  10.7 
16  45.2 
20  15.3 
23  41.0 

3    3.1 


Oct. 

Nov. 


Dec. 


21 

28 

4 

11 

18 

25 
3 
10 
17 
24 

31 


h 

6 

9 

12 

16 

19 


in 
22.6 
39.3 
54.9 

9.7 
25.3 


22  42.7 
2  3.4 
5  28.2 

8  56.9 
12  30.4 

16    8.b 


In  the  following  Tables  x  and  y  are  the  rectangular  coordinates  for  each  Satellite, 
referred  to  the  centre  of  the  primary  and  the  major  and  minor  axis  of  the  apparent 
ellipse  described  by  the  Satellite,  x  is  positive  on  the  east  side  of  the  planet ;  negative 
on  the  west  side,     y  is  positive  when  north;  negative  when  south. 

xf  and  y*  arc  the  coordinates  which  correspond  to  a  constant  value  of  the  major  axis 
and  maximum  value  of  the  minor  axis,  as  seen  from  the  sun  at  its  mean  distance. 

The  factors  by  which  xf  and  y'  must  be  multiplied  to  obtain  the  coordinates  x  and 
y  at  any  time,  are  given  for  each  Satellite  on  pages  489-490. 

j9  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  of  declina- 
tion ;  reckoned  from  the  North,  -f-  towards  the  East 
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0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE,  DESCRIBED  BY  THE 
SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 
FROM  THE  SUN,  FOR  THE  TIME  (t)  AFTER  GEO- 
CENTRIC SUPERIOR  CONJUNCTION. 


d  h  m 

0  0  0 

0  0  20 

0  0  40 

0  10 

0  1  20 

0  1  40 


2  0 
2  20 

2  40 

3  0 
3  20 
3  40 


0  4  0 

0  4  20 

0  4  40 

0  5  0 

0  5  20 

0  5  40 


6 
6 
6 

7 
7 
7 


0 
20 
40 

0 
20 
40 


8  0 
8  20 

8  40 

9  0 
9  20 
9  40 


0  10  0 
0  10  20 
0  10  40 
0  11  0 
0  11  20 
0  11  40 

0  12  0 
0  12  20 
0  12  40 
0  13  0 
0  13  20 
0  13  40 

0  14  0 
0  ]4  20 
0  14  40 


SATELLITE   I 


xf 

y' 

+  6[o 

+  ^(6 

5.4 

6.6 

10.8 

6.6 

16.1 

6.6 

21.4 

6.5 

26.6 

6.4 

+  31.8 

+  6.3 

36.9 

6.2 

42.0 

6.1 

46.9 

6.0 

51.7 

5.8 

56.4 

5.7 

+  60.9 

+  5.5 

65.3 

5.3 

69.5 

5.1 

73.6 

4.9 

77.5 

4.7 

81.2 

4.4 

+  84.7 

+  4.2 

88.0 

3.9 

91.0 

3.7 

94.0 

3.4 

96.6 

3.1 

99.0 

2.8. 

+101.1 

+  2.5 

103.0 

2.2 

104.7 

1.9 

106.1 

1.6 

107.3 

1.3 

108.1 

0.9 

+108.7 

+  0.6 

109.1 

+  0.3 

109.1 

—  0.1 

109.0 

0.4 

108.6 

0.7 

107.9 

1.0 

+106.9 

—  1.3 

105.7 

1.7 

104.2 

2.0 

102.5 

2.3 

100.5 

2.6 

98.3 

2.9 

+  95.8 

—  3.2 

93.1 

3.5 

+  90.2 

—  3.7 

d  h  m 
0  15  0 
0  15  20 
0  15  40 
0  16  0 
0  16  20 
0  16  40 

0  17  0 
0  17  20 
0  17  40 
0  18  0 
0  18  20 
0  18  40 

0  19  0 
0  19  20 
0  19  40 
0  20  0 
0  20  20 
0  20  40 

0  21  0 
0  21  20 
0  21  40 
0  22  0 
0  22  20 
0  22  40 

0  23  0 
0  23  20 

0  23  40 
10  0 

1  0  20 
1  0  40 


1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 


1  0 
1  20 

1  40 
2'  0 

2  20 
2  40 


3 
3 
3 
4 
4 
4 


0 
20 
40 

0 

20 
40 


1  5  0 
1  5  20 
1  5  40 


+ 


+ 


+ 


8^!l 

-'4!o 

83.7 

4.3 

80.1 

4.5 

76.4 

4.7 

72.5 

5.0 

68.4 

5.2 

64.1 
59.6 
55.0 
50.3 
45.5 
40.5 

35.5 
30.4 
25.2 
19.9 
14.6 
9.2 

3.8 

1.5 

6.9 

12.3 

17.6 

22.9 

.  28.1 
33.3 
38.4 
43.4 
48.3 
53.1 

■  57.7 
62.2. 
66.6 
70.8 

74.8 
78.6 

.  825 
85.6 
88.9 
91.9 
94.7 
97.3 

.  99.6 
101.7 
103.5 


5.4 
5.5 
5.7 
5.9 
6.0 
6.1 

6.3 
6.4 
6.4 
6.5 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.5 
6.5 

6.4 
6.3 
6.2 
6.1 
5.9 
5.8 

5.6 
5.4 
5.2 
5.0 

4.8 
4.6 

4.4 
4.1 
3.8 
3.6 
3.3 
3.0 

2.7 
2.4 
2.1 


d 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
J 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 


h  m 
6  0 
6  20 

6  40 

7  0 
7  20 

7  40 

8  0 
8  20 

8  40 

9  0 
9  20 
9  40 

10  0 
10  20 

10  40 

11  0 
11  20 

11  40 

12  0 
12  20 

12  40 

13  0 
13  20 

13  40 

14  0 
14  20 

14  40 

15  0 
15  20 

15  40 

16  0 
16  20 

16  40 

17  0 
17  20 

17  40 

18  0 
18  20 

18  40 

19  0 
19  20 
19  40 


1  20  0 


—10^.1 
106.4 
107.5 
108.3 
108.8 
109.1 

—109.1 
108.9 
108.4 
107.6 
106.6 
105.3 

—103.8 
102.0 
99.9 
97.6 
95.1 
92.3 

—  89.3 
86.1 
82.7 
79.1 
75.3 
71.3 

—  67.1 
62.8 
58.3 
53.7 
49.0 
44.1 

—  39.1 
34.0 
28.9 
23.7 
18.4 
13.0 

—  7.7 

—  2.3 
+  3.1 

8.5 
13.8 
19.1 

+  24.4 


1.5 
1.2 

0.8 

0.5 

—  0.2 


+ 


+ 


0.1 
0.5 
0.8 
1.1 
1.4 
1.8 

2.1 
2.4 

2.7 
3.0 
3.3 
3.5 

3.8 
4.1 

4.3 
4.6 
4.8 
5.0 

5.2 
5.4 
5.6 

5.8 
5.9 
6.1 

6.2 
6.3 
6.4 
6.5 
6.5 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 
6.5 


+  6.5 


+ 
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SATELLITE   II. 

t 

d     h     m 
0     0     0 

x' 

y' 

t 

zf 

y' 

t 

xf 

y' 

+  6^0 

+ri'.2 

d     h     m 
16     0 

+139(5 

-^'.3 

d     h     m 
2  12    0 

—16&U 

-4!5 

0     0  40 

8.5 

12.2 

1    6  40 

134.2 

7.7 

2  12  40 

168.6 

2J9 

0     1  J» 

17.0 

12.1 

1     7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0    2    0 

25.5 

12.1 

1    8    0 

122.7 

8.6 

2  14    0 

171.9 

1.8 

0    2  40 

33.9 

12.0 

1    8  40 

116.5 

9.0 

2  14  40 

173.0 

1.2 

0    3  20 

42.2 

11.8 

1    9  20 

110.1 

9.4 

2  15  20 

173.6 

—  0.6 

0    4    0 

+  50.5 

+11.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89.2 

10.5 

2  17  20 

172.9 

15 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    7  20 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  06.6 

+10.1 

1  14    0 

+  58.3 

—11.5 

2  20    0 

—166.2 

+  3^ 

0    8  40 

103.6 

9.8 

1  14  40 

50.2 

11.7 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

2  22    0 

156.9 

5.2 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

8.2 

1  17  20 

16.8 

12.1 

2  23  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

—12.2 

3    0    0 

—144.2 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

—    0.2 

12.2 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

12.2 

3    1  20 

134.1 

7.8 

0  14    0 

149.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

8.2 

0  14  40 

153.2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20 

157.0 

5^ 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

—  42.4 

—11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9J3 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40 

170.5 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0  . 

0  20    0 

+172.9 

+  1.2 

2    2    0 

—  89.5 

—10.4 

3    8    0 

-  66.1 

+11.3 

0  20  40 

173.G 

+  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    9  20 

50.0 

11.7 

0  22    0 

173.6 

—  0.6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8 

0  22  40 

172.f) 

1.2 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

0  23  20 

171.8 

1.8 

2    5  20 

123.0 

8.6 

• 

3  11  20 

25.1 

12.1 

1    0    0 

+170.4 

—  2.4 

2    6    0 

—128.9 

—  8.2 

3  12    0 

—  16.6 

+12.1 

1     0  40 

168.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

—    8.1 

12.2 

1    1  20 

166.2 

3,5 

2    7  20 

139.7 

7.2 

3  13  20 

+    0.4 

12.2 

12    0 

163.5 

4.1 

2    8    0 

144.6 

6.7 

3  14    0 

9.0 

12.2 

1    2  40 

160.4 

4.7 

2    8  40 

149.1 

6.2 

3  14  40 

17.5 

12.1 

1     3  20 

157.0 

5.2 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

12.1 

1     4    0 

+153.2 

.    —  5.8 

2  10    0 

—157.1 

—  5.2 

3  16    0 

+  34.4 

+12.0 

1     4  40 

14!U) 

6.3 

2  10  40 

160.6 

4.6 

1     5  20 

1 

+144.4 

—  6.8 

2  11  20 

—163.7 

—  4.1 
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COORDINATES  IN  THE  MEAN 

APPARENT  ELLIPSE. 

« 

SATELLITE   III. 

t 

z' 

y' 

t 

x' 

y' 

t 

x' 

y' 

d     h     m 
0     0     0 

+   i'.o 

d     h     m 
2  12    0 

+22i'A 

-i(}!i 

d     h     m 
5     0     0 

— 26s5!3 

-^!6 

0     1  20 

13.5 

17  A 

2  13  20 

217.3 

10.8 

5     1  20 

266.4 

4.8  • 

0    2  40 

26.9 

17.3 

2  14  40 

208.6 

11.5 

5     2  40 

269.8 

4.0 

0    4    0 

40.3 

17.2 

2  16    0 

199.5 

12.1 

5     4     0 

272.6 

3.2 

0    5  20 

53.6 

17.1 

2  17  20 

189.9 

12.7 

5    5  20 

274.7 

2.3 

0    6  40 

66.8 

16.9 

2  18  40 

179.9 

13.3 

5    6  40 

276.2 

1.5 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

—277.0 

—  0.6 

0    9  20 

92.7 

16.4 

2  21  20 

158.5 

14.3 

5    9  20 

277.2 

+  0.2 

0  10  40 

105.3 

16.1 

2  22  40 

147.2 

14.8 

5  10  40 

276.7 

1.1  ' 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

15.2 

5  12    0 

275.5 

1.9 

0  13  20 

129.7 

15.4 

3    1  20 

123.7 

15.6 

5  13  20 

273.7 

2.7 

0  14  40 

141.5 

15.0 

3    2  40 

111.5 

16.0 

5  14  40 

271.2 

3.6 

0  16    0 

+153.0 

+14.5 

3    4    0 

+  99.0 

—16.3 

5  16    0 

—268.1 

+  4.4 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

16.6 

5  17  20 

264.4 

5.2 

0  18  40 

174.7 

13.5 

3    6  40 

73.3 

16.8 

5  18  40 

260.1 

6.0 

0  20    0 

184.9 

13.0 

3    8    0 

60.2 

17.0 

5  20    0 

255.1 

6.8 

0  21  20 

194.7 

12.4 

3    9  20 

47.0 

17.2 

5  21  20 

249.5 

7.6 

0  22  40 

204.1 

11.8 

3  10  40 

33.6 

17.3 

5  22  40 

• 

243.3 

8.3 

10    0 

+213.0 

+11.1 

3  12    0 

+  20.2 

—17.4 

6    0    0 

—236.6 

+  9.1 

1     1  20 

221.4 

10.5 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

9.8 

1    2  40 

229.3 

9.8 

3  14  40 

—    6.8 

17.4 

6    2  40 

221.4 

10.5 

14    0 

236.6 

9.1 

3  16    0 

20.3 

17.4 

6    4    0 

213.0 

11.1 

1    5  20 

243.3 

8.3 

3  17  20 

33.7 

17.3 

6    5  20 

204.1 

11.8 

1    6  40 

249.5 

7.6 

3  18  40 

47.1 

17.2 

6    6  40 

194.7 

12.4 

18    0 

+255.1 

+  6.8 

3  20    0 

—  60.3 

—17.0 

6    8    0 

—184.9 

+13.0 

1    1)  20 

260.0 

6.0 

3  21  20 

73.4 

16.8 

6    9  20 

174.7 

13.5 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16.6 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1  13  20 

271.1 

3.6 

4    1  20 

111.5 

16.0 

6  13  20 

141.5 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

15.4 

1  16    0 

+275.5 

+  1.9 

4    4    0 

—135.7 

—15.2 

6  16    0 

—117.6 

+15.8 

1  17  20 

276.7 

1.1 

4    5  20 

147.2 

14.8 

6  17  20 

105.2 

16.1 

1  18  40 

277.2 

+  0.2 

4    6  40 

158.4 

14.3 

6  18  40 

92.6 

16.4 

1  20    0 

277.0 

—  0.6 

4    8    0 

169.3 

13.8 

6  20    0 

79.8 

16.7 

1  21  20 

276.2 

1.5 

4    9  20 

179.8 

13.3 

6  21  20 

66.8 

16.9 

1  22  40 

274.7 

2.3 

4  10  40 

189.9 

12.7 

6  22  40 

53.6 

17.1 

2    0    0 

+272.6 

—  3.2 

4  12    0 

-199.5 

—12.1 

7    0    0 

—  40.3 

+17.2 

2    1  20 

269.8 

4.0 

4  13  20 

208.6 

11.5 

7    1  20 

26.9 

17^ 

2    2  40 

266.4 

4.8 

4  14  40 

217.3 

10.8 

7    2  40 

—  13.4 

17.4 

2    4    0 

262.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

17.4 

2    5  20 

257.6 

6.4 

4  17  20 

233.1 

9.4 

7    5  20 

13.6 

17.4 

2    6  40 

252.3 

7.2 

4  18  40 

240.1 

8.7 

7    6  40 

27.0 

17.3 

2    8    0 

+246.4 

—  8.0 

4  20    0 

—246.5 

—  8.0 

7    8    0 

+  40.4 

+17iJ 

2    9  20 

240.0 

8.7 

4  21  20 

252.3 

7.2 

2  10  40 

+233.0 

—  9.4 

4  22  40 

—257.6 

—  6.4 

ri 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

• 

SATELLITE   IV. 

t 

2' 

y' 

t 

x> 

y' 

t 

x' 

If 

d     h 
0     0 

+  (J!o 

+3^(8 

d     h 
5  18 

+40^!2 

-llJ'.3 

d     h 
11  12 

— 449!o 

^ih 

0    3 

22.8 

34.8 

5  21 

393.1 

20.6 

11  15 

457.4 

12.0  1 

0    6 

45.6 

34.7 

6    0 

379.2 

21.9 

11  18 

464.8 

10.5 

0    9 

68.3 

34.5 

6    3 

364.4 

23.1 

11  21 

471.2 

8.9 

0  12 

90.9 

34.2 

6    6 

348.8 

24.3 

12    0 

476.5 

7.3 

0  15 

113.2 

33.9 

6    9 

332.5 

25.5 

12    3 

480.8 

5.7 

0  18 

+135.3 

+33.5 

6  12 

+315.4 

—26.6 

12    6 

—484.0 

—  4.1 

0  21 

157.1 

33.0 

6  15 

297.6 

27.6 

12    9 

486.2 

2.5 

1    0 

178.5 

32.4 

6  18 

279.2 

28.5 

12  12 

487.3 

—  0.8 

1    3 

199.6 

31.8 

6  21 

260.2 

29.4 

12  15 

487.3 

+  0.8 

1    6 

220.3 

31.1 

7    0 

240.6 

30.3 

12  18 

486.3 

2.4 

1    9 

240.4 

30.3 

7    3 

220.5 

31.1 

12  21 

484.2 

4.0 

1  12 

+260.0 

+29.5 

7    6 

+199.9 

—31.8 

13    0 

—480.9 

+  5.7 

1  15 

279.0 

28.6 

7    9 

178.8 

32.4 

13    3 

476.6 

7.3 

1  18 

297.4 

27.6 

7  12 

157.4 

33.0 

13    6 

471.3 

8.9 

1  21 

315.2 

26.6 

7  15 

135.6 

33.5 

13    9 

465.0 

10.5 

2    0 

332.3 

25.5 

7  18 

113.5 

33.9 

13  12 

457.6 

12.0  1 

2    3 

348.6 

24.3 

7  21 

91.2 

34.2 

13  15 

449.3 

13.5 

2    (i 

+364.1 

+23.1 

8    0 

+  68.7 

—34.5 

13  18 

—440.0 

+15.0 

2    9 

378.9 

21.9 

8    3 

46.0 

34.7 

13  21 

429.7 

16.4 

2  12 

392.9 

20.6 

8    6 

23.2 

34.8 

14    0 

418.5 

17.8 

2  15 

406.0 

19.3 

8    9 

+    0.3 

34.8 

14    3 

406.3 

19.2 

2  18 

418.2 

17.9 

8  12 

—  22.5 

34.8 

14    6 

393.2 

20.6 

2  21 

429.5 

16.5 

8  15 

45.3 

34.7 

14    9 

379.3 

21.9 

3    0 

+439.8 

+15.0 

8  18 

—  68.0 

—34.5 

14  12 

—364.6 

+23.1 

3    3 

449.] 

13.5 

8  21 

90.5 

34.2 

14  15 

349.1 

24.3 

3    6 

457.5 

12.0 

9    0 

112.9 

33.9 

14  18 

332.8 

25.4 

3    9 

464.9 

10.5 

9    3 

135.0 

33.5 

14  21 

315.7 

26i> 

3  12 

471.3 

8.9 

a  6 

156.8 

33.0 

15    0 

298.0 

27.5 

3  15 

476.6 

7.3 

9    9 

178iJ 

32.4 

15    3 

279.6 

28.5 

3  18 

+480.8 

+  5.7 

9  12 

—199.3 

—31.8 

15    6 

—260.5 

+29.4 

3  21 

484.0 

4.1 

9  15 

220.0 

31.1 

15    9 

240.9 

30.3 

4     0 

486.2 

2.5 

9  18 

240.1 

30.3 

15  12 

220.8 

31.1 

4     3 

487.3 

+  0.8 

9  21 

259.7 

29.5 

15  15 

200.2 

31  iJ 

4    6 

487.3 

—  0.8 

10    0 

278.7 

28.6 

15  18 

179.2 

32.4 

4    9 

486.3 

2.4 

10    3 

297.2 

27.6 

15  21 

157.7 

33.0 

4  12 

+484.2 

—  4.1 

10    6 

—315.0 

—26.6 

16    0 

—135.9 

+33  J> 

4  15 

480.9 

5.7 

10    9 

332.1 

25.6 

16    3 

113.8 

33.9 

4  18 

476.6 

7.3 

10  12 

348.4 

24.4 

16    6 

91.5 

34.2 

4  21 

471.3 

8.9 

10  15 

363.9 

23.2 

16    9 

69.0 

34.5 

5    0 

465.0 

10.4 

10  18 

378.7 

21.9 

16  12 

46.3 

34.7 

5    3 

457.7 

12.0 

10  21 

392.7 

20.6 

16  15 

23.5 

34.8 

5    6 

+449.3 

—13.5 

11     0 

—405.8 

—19.3 

16  18 

—    0.6 

+34.8 

5    9 

439.9 

15.0 

11     3 

418.0 

17.9 

16  21 

+  22.2 

34.8 

5  12 

429.0 

16.4 

11    6 

429.3 

16.5 

17    0 

+  45.0 

+34.7 

5  15 

+418.4 

—17.9 

11     9 

—439.6 

—15.0 
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SATELLITE   I. 

AT  GEOCENTRIC  8UPERI0B 

1 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIORIAT  TIME  OP  1 

Date, 
1869. 

CONJUNCTION. 

ECLIPSK 

Date, 
1869. 

CONJUNCTION. 

ECLIPSE.      1 

Factor 

Factor 

Factor 

Factor 

fori'. 

fory*. 

P' 

z. 

r- 

for  a/. 

for  >'. 

P' 

T. 

+(J 

Jan.     2 

1.048 

+0.716 

— 2{?  10'.4 

+4«: 

+'i    Aug.   6 

1.050 

+0-974 

-1^  2lU 

—40 

10 

1.025 

0.702 

25    6.6 

39 

4              14 

1.074 

1.004 

16    7.5 

40 

6 

17 

1.004 

0.689 

25    2.0 

37 

4  i            21 

1.098 

1.034 

15  56.6 

41 

6 

24 

0.964 

0.677 

24  56.6 

36 

4              28 

1.122 

1.065 

15  48.7 

41 

7 

31 

0.966 

0.668 

24  50.5 

35 

4     Sept.   4 

1.147 

1.096 

15  44.2 

41 

7 

Feb.    7 

0.949 

+0.661 

—24  43.3 

+33 

+4 

11 

1.172 

+1.126 

—15  43.2 

—41 

+7 

14 

0.934 

0.657 

24  35.0 

31 

4 

18 

1.196 

1.156 

15  46.1 

41 

7 

21 

0.921 

0.654 

24  25.3 

29 

4 

25 

1.220 

1.185 

15  51.8 

40 

8 

28 

0.909 

0.653 

24  13.7 

27 

4 

Oct.     2 

1.243 

1.210 

16    0.8 

39 

8 

Mar.    7 

0.899 

0.653 

24    0.0 

25 

4 

9 

1.264 

1.229 

16  13.3 

37 

8 

14 

0.891 

+0.654 

—23  43.9 

+23 

+4 

16 

1.280 

+1.244 

-16  28.1 

—35 

+8 

May  21 

0.888 

0.737 

20  31.8 

—23 

5 

23 

1.292 

1.253 

16  44.9 

32 

8 

28 

0.895 

0.752 

20    6.8 

25 

5 

i           30 

1.300 

1.255 

17    3.0 

28 

8 

June    4 

0.904 

0.768 

19  41.3 

27 

5 

Nov.    6 

1.302 

1.250 

17  21.7 

—23 

8 

11 

0.914 

0.785 

19  15.7 

29 

5 

14 

1 

1.300 

1.238 

17  43.4 

+25 

8 

18 

0.926 

+0.804 

—18  50.5 

—31 

+5 

21 

liK)2 

+1.220 

—17  57.7 

+30 

+a 

25 

0.939 

0.824 

18  25.7 

33 

5   '           281 

1.280 

1.195 

18  13.7 

33 

8 

July     2 

0.954 

0.846 

18    1.5 

35 

5 

Dec.    5 

1.263 

1.164 

18  27.8 

36 

8 

9 

0.970 

0.869 

17  38.3 

36 

5 

12 

1.243 

1.130 

18  39.4 

38 

8 

16 

0.988 

0.893 

17  16.3 

37 

6 

19 

1.223 

1.096 

18  47.7 

40 

8 

i           23 

1.007 

+0.919 

—16  55.8 

—39 

+6 

i           26 

1.196 

+1.063 

—18  51.6 

+41 

+8 

30 

1.028 

+0.946 

—16  37.5 

—40 

+6 

1 

SATELLITE   II. 

ATGEi 

XIENTRIC 

!  SUPERIOR 

AT  TI» 

[E  OF 

AT  GEOCENTRIC 

;  SUPERIOR 

AT  TIME  OF 

DatOt 
1869. 

t 

30NJUKC' 

nON. 

ECLII 

>SE. 

Date, 
1869. 

CONJUNCl 

riON. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

- 

«p 

«l 

torxf. 

forf*. 

P' 

X 

D. 

» 

R. 

.5^ 

+  8 

1 

1  Aug.   9 

for*'. 
1.056 

fory'. 

P' 

D.  ,  R. 

9' 

+ii' 

Jan.     3 

1.045 

+0.729 

-2.?  1,^^.3 

f2J 

+0.937 

-ig  is-^U^ 

15  47.5    54  23 
15  37.2    54  23 

11 

1.022 

0.714 

25  11.3 

19  49 

8 

16 

1.081        0.965 

11 

18 

1.001 

0.700 

25    6.3 

17  47 

8 

S3 

1.105        0.993 

12 

25 

0.981 

j      0.688 

25    0.3 

fl6  45 

'      8 

!           30 

1.130 1      1.021 

15  33.2 

541  22 

12 

Feb.    1 

0.963 

0.678 

24  53.1 

43 

8 

!Sept.   6 

1.155 

1.049 

15  26.7 

54 

21 

13 

8 

0.947 

+0.671 

—24  44.7 

+41 

+  8 

1 

i          13 

1.181 '  +1.077 

—15  26.7 

-53-19 

+13 

15 

0.932 

0.666 

24  35.1 

1  38 

8 

20 

1.205 

1.104 

15  30.2 

61 

13 

22 

0.920 

0.663 

24  24.1 

35 

8 

27 

1.228 

1.130 

15  37iJ 

48 

13 

Mar.    1 

0.908 

0.662 

24  11  6 

32 

8 

i  Oct.     4 

1.250 

1.153 

15  47.5 

44 

14 

8 

0.898 

0.662 

23  57.6 

29 

8 

11 

1.270 

1.170 

,      16    1.0 

40 

14 

16 

0.890 

+0.662 

—23  42.1 

+26 

+  8 

19 

1.285 

+1.183 

—16  16.8 

-36 

+14 

May  22 

29 

0.889 

J      0.728 

!      20  16.2 

-271 

9 

26 

1.295 

1.191 

1      16  34.5 

31 

14 

0.896 

0.741 

19  50.1 

30| 

9 

Nov.    2 

1.300 

1.192 

16  53.3 

-24j 

14 

June    6 

0.906 

'      0.755 

10  23.7 

32 

9 

9 

1.302 

1.187 

17  12.2 

+17 

'     14 

13 

0.916 

'      0.770 

1 

18  57.4 

35 

9 

16 

1.298 

1.175 

17  30.6 

25 

»     14 

20 

0.929 

+0.789 

—18  31.5 

1 
-38, 

+  9 

23 

1.289 

+1.158 

—17  48.0 

+31 

+14 

27 

0.942 

0.804 

18    6.1 

4l! 

10 

30 

1.276 

1.135 

18    3.8 

3(: 

;     13 

July    4 
11 

0.958 

'      0.823 

17  41.3 

43-16 

;     10 

Dec.    7 

1.257 

1.108 

18  V!2 

!  41 

[     13 

0.974 

i      0.843 

17  17.8 

46  18 

1     10 

14 

1.236 

1.076 

18  27.8 

1 

>.     13 

18 

0.993 

1      0.865 

16  55.6 

48   11 

)     10 

21 

1 

1.212 

1.044 

18  35.5           4^ 

\     12 

1 

25 

1.012 

'  +0.889 

—16  35.2 

-50-21 

.  +11 

29 

1.187 

+1.011 

—18  43.5         +5( 

)  +12 

Aug.    1 

1.034 

+0.912 

-16  168 

t-51-2S 

\  +11 

1 

1 

63 
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1 

SATELLITE   III. 

AT  GEOCENTRIC  SUPERIOR 

CONJUNCTION. 

AT  TIME   OF  ECLIPSE. 

Date, 
1869. 

Factor  for  r*. 

Factor  for  y*. 

Disappearance. 

Reappearance. 

1 

P- 

X. 

9' 

z. 

y. 

Jan.       7 
15 
22 
29 

Feb.      5 

1.032 
1.010 
0.989 
0.970 
0.952 

+0.622 
0.609 
0.599 
0.591 
0.586 

—2^  1:^.5 
25    9.7 
25    4.9 
24  59.1 
24  52.2 

+4^ 

41 
38 
35 
32 

10 
10 
10 
10 

+6^ 
65 
62 
58 
54 

10 
10 
10 
10 

12 
20 
27 
March  6 
13 

0.937 
0.923 
0.912 
0.901 
0.892 

+0.583 
0.582 
0.582 
0.583 
0.586 

—24  44.0 
24  34.4 
24  23.4 
24  11.1 
23  57.5 

+28 
24 

20 
+16 

+10 
10 
10 
10 

+50 
45 
41 
36 

+31 

+10 
10 
10 
10 
10 

May    24 
31 

June     7 
15 
22 

0.891 
0.898 
0.909 
0.919 
0.933 

+0.685 
0.701 
0.718 
0.737 
0.757 

20  30.9 
20    5.7 
19  40.0 
19  14.4 
18  49.1 

-32 
37 
41 
45 

49 

+12 
12 
12 
13 
13 

—14 
18 
22 
26 
30 

+12 
12 
12 
13    . 
13 

29 

July      6 

13 

20 

28 

0.946 
0.963 
0.980 
1.000 
1.019 

+0.778 
0.800 
0.824 
0.849 
0.876 

—18  24.3 

.     18    0.5 

17  37.9 

17  16.6 

16  57.0 

—53 
56 
60 
63 
66 

+13 
14 
14 
15 
15 

—34 
38 
41 
44 
47 

+13 
14 
14 
15 
15 

Aufl.     4 

*     11 

18 

25 

Sept.     1 

1.042 
1.064 
1.090 
1.114 
1.140 

+0.904 
0.933 
0.962 
0.992 
1.023 

—16  39.8 
16  25.0 
16  13.0 
16    4.0 

15  58.4 

—68 
70 
71 
71 
71 

+16 
16 
17 
17 

18 

—49 
50 
51 
51 
50 

+16 
16 
17 
17 

18 

9 

16 

23 

30 

Oct.       7 

1.165 
1.192 
1.215 
1J237 
1.258 

+1.053 
1.081 
1.108 
1.132 
1.152 

—15  56.3 

15  57.7 

16  2.7 
16  11.0 
16  22.5 

-69 
67 
63 
58 
52 

+18 
19 
19 
19 
20 

—48 
45 
41 
36 
29 

+18 
19 
19 
19 
20 

14 
21 

29 

Nov.     5 

12 

1577 
1.290 
1.298 
1.300 
1.300 

+1.166 
1.176 
1.179 
1.174 
1.162 

—16  36.9 

16  53.3 

17  11.2 
17  29.8 
17  48.5 

—44 
35 
26 

—16 

+23 
20 
20 
20 

—21 
—12 

+18 

+20 
20 

20    i 

19 

26 

Dec.      3 

10 
17 

1.294 
1.283 
1.268 
1.247 
1.225 

+1.144 
1.120 
1.090 
1.055 
1.017 

—18    6.5 
18  22.9 
18  37.0 
18  49.6 
18  59.3 

+14 
23 
30 
36 

+19 
19 
18 
18 

+28 
37 
45 
52 

58 

+20 
19 
19 
18 
IB 

24 
31 

1.201) 
1.174 

1 

+0.984 
+0.959 

—19    5.3 

—19    8.7 

+41 
+45 

+17 
+17 

1 
+62    1 

+65    ! 

1 

+17 

+1^ 

1 
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THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 

b 

P 

Inclination  of 

I 

I' 

u                 vf 

a 

Northern 

The  Elevation 

The  Elevation 

Earth's  Longltade  firom  Saturn 

WMhiDgton 

Outer 

Outer 

Semi-minor 

of  the  Earth 

of  the  Sun 

counted  on  Plane  of  Ring 

Major 

Minor 

Axlii  to  Circle 

above  the 

above  the 

from  the  Ring's  As* 

Axis. 

Axis. 

of  Declination 
from  North 

Plane  of  the 
Ring. 

Plane  of  the 
Ring. 

cending  Node  on 

to  East. 

Equator. 

Ecliptic 

Jan. 

0 

34'.54 

15.38 

+4  29.8 

+26  26.3 

+  26     7.5 

306  27.6 

263°  24.1 

20 

35.20 

15.71 

4  44.6 

26  31.0 

26  11.4 

308  43.4 

265  40.1 

Feb. 

9 

36.13 

16.14 

4  56.1 

26  32.3 

26  15.2 

310  33.8 

267  30.5 

March 

1 

37.32 

16.67 

5    3.7 

26  31.4 

26  18.7 

311  48.1 

268  44.9 

21 

38.56 

17.20 

5    7.0 

26  29.6 

26  22.1 

312  21.0 

269  17.8 

April 

10 

39.80 

17.73 

5    5.7 

26  27.4 

26  25.2 

312    9.8 

269    %SS 

30 

40.83 

18.17 

5    0.4 

26  25.6 

26  28.1 

311  17.3 

268  14.3 

May 

20 

41.48 

18.44 

4  51.7 

26  23.7 

26  31.0 

309  53.8 

266  50.8 

June 

9 

41.62 

18.52 

4  41.3 

26  21.9 

26  33.5 

308  15.8 

265  12.9 

29 

41.21 

18.29 

4  31.3 

26  20.3 

26  35.8 

306  42.9 

263  40.0 

July 

19 

40.36 

17.90 

4  23.7 

26  20.2 

26  38.1 

305  33.1 

262  30.3 

Aug. 

8 

39.21 

17.42 

4  20.0 

26  22.4 

26  40.0 

304  59.2 

261  56.5 

28 

37.94 

16.90 

4  21.0 

26  27.2 

26  41.9 

305    7.5 

262    4.8 

Sept. 

17 

36.72 

16.42 

4  26.8 

26  34.1 

26  43.5 

305  58.1 

262  55.5 

Oct. 

7 

35.65 

16.02 

4  36.6 

26  42.0 

26  44.9 

307  27.1 

264  24.5 

27 

34.82 

15.71 

4  49.6 

26  49.1 

26  46.2 

309  27.4 

266  24.9 

Nov. 

16 

34.28 

15.51 

5    4.6 

26  54.0 

26  47J2 

311  50.5 

268  48.0 

jjec. 

6 

34.04 

15.42 

5  20.3 

26  55.6 

26  48.1 

314  26.1 

271  23.7 

26 

34.13 

15.44 

5  35.5 

26  53.5 

26  48.7 

317    4.5 

274    2.2 

31 

34.20 

15.46 

+5  39.0 

+26  52.4 

+26  48.8 

317  43.4 

274  41.8 

Factor 

which  is 

to  be  multiplied  by  a  and  b  to  obtain  the  ax( 

3S  of 

Th 

e  inner  ellipse  of  the  outer  Ring        =0.8801     log.  Factor =9.9445 

Th 

e  outer  e 

llipse  of  the  inner  Ring        =0.8599          " 

=9.9344 

Th 

e  inner  e 

illipse  of  the  inner  Ring        =0.6650          " 

=9.8228 

Th 

e  inner  e 

llipse  of  Bond's  dusky  Ring=0.5486          '^ 

=9.7392 

No- 

n.— The  sig 

n  of  2  Indicates  whether  the  visible  surface  of  the  Ring  Is  nort 

hem  or  southern. 

THE 

:  APPARENT  DISCS  OF  VENUS  AND 

MARS. 

The 

Ten 

sed  Siaei 

of  their  Illnminated  Portions,  divided  by  their 

Apparent  Diameters. 

1869. 

Venus. 

Mars. 

1869. 

Venus. 

Mars. 

January 

15 

0.886 

0.964 

July             15 

0.948 

0.907 

February 

15 

0.938 

0.999 

August        15 

0.891 

0.924 

March 

15 

0.972 

0.962 

September  15 

0.818 

0.943 

April 

15 

0.994 

0.913 

October       15 

0.7iU 

0.959 

May 

15 

0.999 

0.897 

November  15 

0.628 

0.974 

June 

15 

osm 

0.895 

December   15 

0.495 

0.986 
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WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


Jan. 


Feb. 


Mar. 


d   h  m 

1  18  30 

2  10  32 

2  15  42 

4  1  54 

4  21  8 

5  0  42 

8  20  27 

9  12  1 

12  17  13 

13  4  15 

18  8  9 

18  20  46 

25  18  37 

27  -  - 

28  21  55 

29  1  16 

1  3  19 

1  3  47 

3  8  45 

5  6  44 

5  17  9 

8  20  40 

9  5  35 

11  -  - 

11  21  8 

12  23  35 

15  0  26 

15  4  30 

16  0  26 

18  19  50 

22  3  50 

24  17  38 

26  10  58 

27  13  32 

3  1  29 

4  11  57 

4  15  54 

6  15  48 

7  13  48 

10  4  35 

11  5  50 

11  12  32 

14  12  13 

14  18  19 

17  15  36 

19  20  16 

20  18  18 

21  11  43 

21  16  45 

23  19  6 

6  i<c ^-4-2    0 

6  9  h 9  —  0  15 

<J  g  O  Sup. 
D  WO 

5  SO 

^  stationary. 

6  h<L Iz— 3  10 

6  9  € 9  —  320 

<JS<r S  —  3  40 

§  greatest  HcL  Lat.  S. 

62l€ ll-hS    7 

<j  w  <r W  4-  3   2 

6  $>€ §  M-  3  16 

C  Eclipsed,  vis.  at  Wash. 
i  }€ ^M-3  13 

^  ^atest  Hel.  Lat.  N. 
a  inQ 

tf  greatest  elong.  E.  19  15 

6h<C h  — 3   6 

a  in  Perihelion. 

6  9  € 9  —  2    0 

^  stationary. 

O  Eclipsed,  invis.  at  Wash. 
6  ^  <L g-h446 

6Jl^ :sr-4-329 

6  ^<L W4-  3    6 

^  greatest  Hel.  Lat.  N. 

<J  g  O  Inf- 

<J§<r S-4-3  19 

6$<L ^-4-4    7 

6  21^ ji; -4-032 

(JS9 g-4-3  52 

§  stationary. 

X  in  Aphelion. 

<J  >Z<r h— 254 

D  IzO 

9  in  Aphelion. 

<JS<C g-4-059 

<J9<r 9-4-029 

5  in  8 
6^<L W4-3    4 

<j  jSfcT :sr-4-346 

5  greatest  elong.W.  27  43 

O  enters  ^,  spring  com. 

t  stationary. 
<r S  -h  3  12 

^  in  Aphelion. 
6  i<L ^-h332 


d 

h  m 

Mar.  25  22  52 

26  18  4 

30 

0  17 

April  1 

0  40 

2 

9  26 

6 

1  45 

9  15  6 

10  14  10 

10  20  25 

11 

3  29 

11  13  26 

13 

6  0 

16  13  20 

17  18  26 

18 

432 

20 

8  2 

22 

8  9 

24 

1  0 

26 

2  33 

28 

8  46 

28  20  16 

30 

234 

May  4  16  24 

8 

5  19 

8  15  16 

9 

923 

10  21  47 

12 

2  48 

14  23  43 

15 

1  29 

18 

5  17 

19 

3  8 

25 

7  12 

25  15  21 

28  22  14 

June  3  19  29 

4  14  39 

6 

5  36 

7  11  47 

10 

3  27 

10  20  25 

11 

5  40 

11  10  23 

15 

7  50 

16  21  12 

17  16  1 

20  16  50 

21  20  6 

24 

4  34 

24  19  52 

^l  stationary. 

^  stationary. 

9  great.  Hel.  Lit.  S.    ^     , 

<J  hC 11—244 

D  SO 

<J^O 

6^<L S-4-124 

<J9C 9-»-3  11 

6^  <L W-4-  3    5 

^  greatest  Hel.  Lat.  S. 

6^€ J/-h359 

<J9W 9-4-0  17 

6%€ 5-h256 

<Jgtp 5  —  0  12 

<J  <J<r ^-h  1  58 

69  V^ 9-0    7 

<J8^ 5-hOi 

<J89 g-h022 

6h<L h— 233 

<J  g  O  Sup. 
y  in  Perihelion. 

<$  tp<r W-+-3  12 

(J  9  O  Sup. 

62i€ :sr-+-4  9 

<J9<i: 9-4-433 

iJ8<r 6-+-630 

8  greatest  HeL  Lat.  N. 

(J  SC S-4-237 

6  i<L ^-+-0    2 

□  <JO 

6h€ h— 2  17 

^  greatest  elong.  £.23  16 

<J  tp<r W-H  3  23 

6^^ 21-hA  17 

tfinO 

<J9<r 9-H355 

<5SC g-Hl44 

E  stationary. 

<r 5-H  223 

6  S<£ S—  1  57 

<J  g  9 g  — 324 

g  in  Aphelion. 

O  enters  25,  summer  com. 

6h€ 12  —  237 

<J  g  O  Inf. 

<J9S 9-4-042 
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WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


d       h     m 

June  27  22  40 
July     1  23  42 

3  3  8 

4  0  52 

5  13  20 

7  13  24 

8  2  33 

8  21  33 

9  5  24 

10  3  50 

11  4  49 
13  14  31 
16  4  57 

18  23  44 

19  18  54 


23 
23 
27 
27 

29 


4  - 
1  11 
1  50 
7  38 


Aug. 


Sept. 


31  15  40 
31  17  29 

5  10  13 

6  20  49 

7  -  - 

8  22  49 

10  22  56 

11  1  11 
11  11  26 
11  18  2 

14  6  58 

14  12  4 

15  4  11 
25  13  59 

28  5  29 

1  22  45 

2  15  34 

3  11  2 

6  20  26 

7  16  13 

8  16  2 

9  3  54 
11  11  34 
13  15  18 
13  20  29 

21  19  1 

22  7  12 

24  11  31 

25  5  39 

29  9  18 


9  in  Penhelion.  o     / 

(JVC W-H  3  33 

O  iu  Apogee. 
6  2l€ J/-h4  19 

§  8tationiiry. 

(JSC b  — 056 

8  greatest  Ilel.  Lat.  S. 

<j|c S-^2  11 

6  §0 

<$9(C 94-140 

6  i€ <J— 3  45 

8  greatest  elong.VV.  20  24 

6h<L >i— 250 

9  greatest  Hel.  Lat  N. 

(C  Eclipsed,  inviei.  at  Wash. 
^  stationary. 

<J  8  S s-oae 

6^<L tp-h335 

y  in  Perihelion. 

<5^<r 2;-h4  14 

6  ©C S-H  2    6 

6^<L 8-hl23 

O  Eclipsed,  vis.  at  Wash. 

6  9<L 9—  140 

8  greatest  HeL  Lat  N. 

6  i<L ^-5    8 

<$  b  O  Sup. 

>2  Btationaiy. 

6^(i h— 2  57 

,J  tp<C W-l-330 

621<L 21+^    2 

<j  $<r s-i-i  56 

<J5<f S  — 5    8 

<5  ?<C ?— 453 

6  $<L ^-548 

jI  stationary. 
6h€ 12—254 

y  iu  Aphelion. 

9inC 

6^  <L tp-h322 

0  outers  £^  autumn  com. 

6  11^ J/-h3  47 

E  greatest  elong.  E.  26    4 
<L 5  -4-  1  41 


Oct 


Nov. 


Dec. 


d  h  m 

4  1  56 

5  17  24 

6  5  14 

7  11  1 

7  12  33 

7  21  30 

8  22  55 

10  17  22 

14  12  23 

18  7  16 

18  23  37 

19  15  46 

21  12  26 

23  1  7 

25  9  5 

26  16  29 

27  14  57 

27  20  24 

28  4  3 

1  21  10 

4  12  0 

5  9  40 

5  13  35 

6  12  57 

6  22  19 

7  13  11 

8  21  41 

9  16  58 

15  4  52 

17  11  42 

22  21  17 

30  10  17 

2  5  25 

3  5  35 

4  10  52 

6  12  4 

10  14  36 

10  20  8 

11  19  5 

12  11  31 

12  23  52 

13  3  2 

14  13  34 

20  1  58 

21  1  8 

27  22  - 

30  20  35 

31  0  52 

31  1  9 

S  great  Hel.  Lat  S.    ^     , 

69  i 9-038 

<j«<r 5  —  9   2 

(J  (?<r ^—5  39 

<J9<r 9  —  6  20 

5  stationary. 
6h<L >z— 239 

D  SO 

9  in  Aphelion. 

6^  <L tp-i-3  19 

6  g  O  Inf. 

6  21^ :ar-4-3  4i 

5  ina 

6  9h 9-3  31 

(J  5<r S-h  1  23 

b  in  Perihelion. 

0  stationary. 

5  stationary. 
<JgC g  —  3    2 

5  greatest  cloug.W.  18  55 

6  $€ ^— 4  40 

6\€ >2— 222 

6  9<L 9  —  520 

^  greatest  Hel.  Lat  N. 

*J/0 

6  S\ ^-2  11 

9  greatest  Hel.  Lat.  S. 

<5  tpC tpH-325 

621<L ^+348 

(J$<C S-l-113 

<Jg<C S  — 429 

6h<L >l— 2    7 

6  $€ <J-3    6 

6  9<L 9  —  2  15 

^  in  Aphelion. 

6^h «-^^ 

6^<L y-l-3  37 

<J  g  O  Sup. 

9  greatest  eloug.  E.  47  19 

6U^ ^^^    ^ 

<J  Ac    . ^-h  1  11 

O  enters  "VJ,  winter  com. 

^  stationary. 

6h<L h—  1  56 

O  in  Perigee. 

g  greatest  Hel.  Lat  S. 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  i 

zonsidered  as  positive.) 

Place. 

o 

Abo, 

Albany,     .... 
Altona,      .... 
Ann  Arbor,    .     .     . 
Athens,     .... 

Latltade. 

Longitude 

from  Washington 

in  Time. 

Longitude 

from  Washington 

in  Arc 

Longitude 

from  Greunwieli 

in  Arc 

- 

[-60  26  56.8 
-42  39  50.0 
-53  32  45.3 
-42  16  48.0 
-37  58  20.0 

h      m       B 

6  37  20.0 

—  0  13  12.6 

—  5  47  57.4 
-I-  0  26  41.0 

—  6  43    6.4 

260  40    0.6 
356  41  51.0 
273     0  39.8 
6  40  15,0 
259  13  24.2 

337  42  48.6 
73  44  39.0 

350     3  27.8 
83  43     3.0 

336  16  12.2 

Berlin,       .... 

Bilk, 

Bonn, 

Breslau,     .... 
Brussels,   .... 

- 

-52  30  16.7 
-51  12  25.0 
-50  43  45.0 
-51     6  56.0 
-50  51  10.7 

—  6     1  46.1 

—  5  35  16.1 
5  36  35.7 

—  6  16  21.2 

—  5  25  38.8 

269  33  28.1 
276  10  58.1 
275  51     5.1 
265  54  42.0 
278  35  18.0 

346  36  16.1 
353  13  46.1 
352  53  53.1 
342  57  30.0 
355  38     6.0 

Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Cape  of  Good  Hope, 
Chicago,    .... 
Christiania,    .     .     . 

- 

-52  12  51.8 
-42  22  48.6 
-33  56     3.0 
-41  50     1.0 
-59  54  43.7 

5     8  34.7 

0  23  41.5 

—  6  22    7.2 

+  0  42  14.3 

5  51     6.0 

282  51  18.9 
354    4  36.9 
264  28  12.3 
10  33  34.5 
272  13  30.6 

359  54     6.9 
71     7  24.9 

341  31     0.3 
87  36  02.5 

349  16  18.6 

Cincinnati,     .     .     . 
Copenhagen, .     .     . 
Cracow,     .... 
Dorpat,      .... 
Dublin,      .... 

- 

-39     5  54.0 
-55  40  53.0 
-50     3  50.0 
-58  22  47.1 
-53  23  13.0 

+  0  29  46.9 

—  5  58  30.5 
6  28    2.4 
6  55    5.8 

—  4  42  49.2 

7  26  42.8 
270  22  22.5 
262  59  23.4 
256  13  33.6 
289  17  42.0 

84  29  30.8 

347  25  10.5 

340    2  11.4 

333  16  21.6 

6  20  30.0 

Durham,    .... 
Edinburgh,    .     .     . 
Florence,  .... 
Geneva,     .... 
Georgetown,  .     .     . 

- 

[-54  46     6.4 
-55  57  23.2 
-43  46  40.8 
-46  11  58.8 
-38  54  26.1 

—  5     1  53.2 

4  55  28.2 

5  53  12.9 
5  32  48.9 

+  0    0    6.2 

284  31  42.0 
286    7  57.0 
271  41  47.1 
276  47  46.8 
0     1  33.0 

1  34  30.0 

3  10  45.0 

348  44  35.1 

353  50  34.8 

77     4  21.0 

Gcittingen,      .     .     . 

Gotha, 

Greenwich,    .     .     . 
Hamburg,      .     .     . 
Hudson,    .... 

- 

-51  31  47.9 
-50  56     5.2 
-51  28  38.2 
-53  33    7.0 
-41  14  42.6 

5  47  57.3 

—  5  51     6.9 

—  5    8  11.2 
5  48     4.8 

-1-  0  17  32.1 

273     0  40.5 
272  13  17.1 
282  57  12.0 
272  58  48.6 
4  23    0.9 

350     3  28.5 

349  16     5.1 
0     0     0.0 

350  1  36.6 
81  25  48.9 

Kasan,       .... 
Konigsberg,  .     .     . 
Kremsmiinster,  .     . 
Leipsic,     .... 
Ley den,     .... 

- 

-55  47  23.1 
-54  42  50.4 
-48    3  23.8 
-51  20  20.7 
-52     9  28.2 

—  8  24  43.1 
6  30  11.6 
6     4  44.6 
5  57  39.7 
5  26    8.6 

233  49  13.1 
262  27     6.6 
268  48  50.7 
270  35    4.5 
278  27  50.6 

310  52     LI 
339  29  54.6 
345  51  38.7 
347  37  52.5 
355  30  38.6 

Liverpool,      .     .     . 
London,     .... 
Madras,     .... 
Mannlieim,     .     .     . 
Markrec,   .... 

t-53  24  47.4 
-51  31  29.8 
-13    4    9.2 
-49  29  12.9 
-54  10  31.7 

4  56  11.1 

5  7  34.1 
10  29     8.2 

5  42    2.7 
4  34  22.8 

285  57  13.7 
283     6  28.5 
202  42  57.0 
274  29  19.5 
291  24  18.0 

3    0     1.7 

0     9  16.5 

279  45  45.0 

351  32    7.5 

8  27    6.0 

Marseilles,      .     .     . 

Milan, 

Modena,    .... 

— 

1-43  17  49.0 
-45  28     0.7 
-44  38  52.8 

5  29  40.2 
5  44  57.8 
5  51  55.2 

277  34  57.2 
273  45  32.4 
272     1   12.5 

354  37  45.2 

350  48  20.4 

;     349     4    0.5 
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Places 


Moscow,    . 
Munich,     . 
Naples, 
Olmutz,     . 
Oxford, 

Padua, 
Palermo,   . 
Paramatta, 
Paris,    .     . 
St.  Petersburg, 

Philadelphia, . 
Prague,     .     . 
Pulkowa,  .     . 
Rome,  . 
San  Fernando, 

Santiago,  . 

Senf\enberg, 

Upsala, 

Vienna, 

Washington, 

Wilna, .     . 


Latitade. 


n 


+55  45  19.8 
+48  8  45.0 
+40  51  46.6 
+49  35  40.0 
+51  45  36.0 


45  24    2.5 

•38  6  44.0 

33  48  49,B 

48  50  13.2 

-59  56  29.7 


--39  57  7.5 
--50  5  18.5 
--59  46  18.7 
--41  53  54.0 
--36  27  45.0 

—33  26  24.8 
--50  5  10.1 
--59  51  31.5 
--48  12  35.5 
--38  53  39.3 
--54  40  59.1 


Longitnde 

fW>in  Wusbiugton 

in  Time. 


n      m  8 

— .  7  38  28.1 

—  5  54  37.6 
^65  12.1 

—  6  17  11.3 

—  5    3  8.6 

—  5  55  40.2 

—  6     1  36.7 
+  8  47  42.6 

—  5  17  32.7 

—  7     9  24.7 


0 

6 
7 
5 
4 


7 

5 

9 

58 

43 


33.6 
53.2 
29.9 
5.9 
29.1 


0  25  52.3 

6  14     1.1 

6  18  42.4 

6  13  43.7 

0  0    0.0 

6  49  23.0 


Longitude 

from  Wushiugton 

in  Arc 


// 


245  22  58.5 
271  20  35.4 

268  41  58.1 

265  42  10.5 
284  12  51.0 

271     4  56.6 

269  35  50.1 
131  55  38.3 
280  36  50.1 
252  38  49.8 

358  6  35.4 
268  31  42.6 
252  37  31.9 

270  28  31.5 
289    9  29.1 

353  31  55.5 

266  29  43.1 

265  19  24.0 

266  34    4.1 
0    0    0.0 

257  39  15.5 


Longitude 

firom  Ureeuwicli 

in  Arc. 


322  25  46.5 
348  23  23.4 

345  44  46.1 

342  44  58.5 
1  15  39.0 

348  7  44.6 

346  38  38.1 
208  58  26.3 
357  39  38.1 
329  41  37.8 

75  9  23.4 
345  34  30.6 
329  40  19.9 

347  31  19.5 
6  12  17.1 

70  34  43.5 

343  32  31.1 

342  22  12.0 

343  36  52.1 
77  2  48.0 

334  42  3.5 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  TABLES  IN 

THIS  EPHEMERIS. 


Tins  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  particu- 
larly, and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon ;  the  distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed 
Stars ;  the  Ephemeris  •  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn ;  and  the  Mean 
Places  of  198  principal  Fixed  Stars  for  the  bcgiiming  of  the  year  1869. 

Time, — Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time, — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  Time,     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  lime  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
Sidereal  Time  in  common  use  might  therefore  be  called  Apparent  Sidereal  Time ;  and 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2*.3  in  a  period  of  nineteen  yeara,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time, — Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  m  lime  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  called  a  Mean  Sun^  is  supposed  to  move  in  the  eqvator  with  a  uniform 
velocity 
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Mean  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use,  and  chronometers  used 
by  Navigators,  are  regulated  to  mean  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  true  and  mean  time  is  called  the  Equation  of  Time,  By 
means  of  it  we  pass  from  true  to  mean  time,  or  the  reverse.  Thus,  if  the  true  time  be 
given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  apply- 
ing the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day. — The  civil  day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  arc 
counted  from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomical  day  commences  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil  time,  may  be 
either  apparent^  or  mean,  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day^  and  the  last 
part  of  the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th, 
2^'  A.  M.,  civil  time^  is  January  9th,  14**-,  astronomical  time;  and  January  9th,  2'**  P.  M., 
civil  time^  is  also  January  9th,  2^',  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted ;  if  the  civil  time  is  marked  P.  M .,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  be  expressed  in  time,  and,  when  it  is  west^  added  to  the  local  time,  or, 
when  it  is  east^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greemoich  astronomical  time^ 
which  ordinarily  is  required  for  the  use  of  this  Part. 

The  Calendar. — The  Calendar  is  divided  into  twelve  mouths,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows : 

Page  I.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the 
Equation  of  Time  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour,  by  means  of  which  they  may  be  calculated  for 
any  given  Greenwich  apparent  time,  by  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it 
from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing.  The 
hourly  differences  are  given  for  the  instant  of  noon  at  Greenwich,  and,  when  great  accuracy 
is  required,  may  be  firr»t  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Green- 
wich time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  0.  Then  the  longitude  from  Greenwich  expressed  in  time,  if  west^  is  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ; — if  east^  it  is  time  before 
Greenwich  apparent  noon ; — and  may  be  employed  in  reducing  the  quantities  on  this  page 

to  apparent  noon  at  any  place. 
63 


»?  2^  iH^  S. 

27^!64 

15.48 

6.19 

1.03 

.13 

301.47  or         5     1.5  N. 

20  23  12.0  S. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  Local  Apparent 
Noon.  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  suil 
is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun's  declination  be  required  at  noon  of 
January  18th,  1869,  in  longitude  US'"  4'  W.,  or  +  9^  44"*  16».     We  first  find— 

For  January  18th,  at  Greenwich  apparent  noon, 

The  difF.  for  1  hour,  :i0".96,  multiplied  by  9,  is 
The  proportional  part  for  30™  =   ^i', 

"  «'  "      15«  =   ^  of  2™, 

The  sum  to  be  subtracted, 

The  sun's  declination  required, 

The  longitude  O*  44™  16-  =  9^  44™.27  =  9»>.r38; 

and  30".96  X  9.738  =  301".49  =  5'  r^49; 
which  is  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146^  4f  £.,  the  reduction,  5^  P^5,  should  be  added,  and  the  resulting 
declination  becomes  20°  33'  KV'.O  S. 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4^  52™ 
after  noon  for  the  west  longitude,  or  for  4^  52™  before  noon  for  the  e<M/  longitude.  This 
will  give,  in  the  first  case,  the  hourly  difference  SV^AQ^  and  the  resulting  declination 
20''  23  lO'M  S. ;  and,  in  the  second  case,  the  hourly  difference  30^  .76,  and  the  declina- 
lion  5:0°  33'  13' .0  S. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V  of  Bowditch's  American  Practical 
Navigator, 

The  Equation  of  Tinier  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  the  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  I.  the  equation  of  time  is 
also  the  mean  time  of  apparent  noon. 

Qn  page  I.  are  also  given  the  Sun^s  Semidiameter,  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  the  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun's  centre  over  the  wires  of  a  transit- instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
xhefrst  or  western  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second  or  eastern 
limb. 

Page  II.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  Sun,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  half  the  Greenwich  time,  when  great  precision  is  required. 
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The  Right  Ascension  and  Declination  on  pages  I.  and  II.  are  affected  by  Aberration^ 
and  therefore  denote  the  apparent  position  of  the  true  sun.  Page  II.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
tnean  time.  The  quantities  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for 
the  longitude,  as  in  the  example  of  the  sun's  declination  on  puge  498. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  Ls  needed  in  finding  the  local  time,  and  the  latitude  from  other 
than  meridian  observations.  Tha  heading  of  the  column  directs  the  manner  in  which  it  is 
to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II,  the  equation  when  additive  is  the  apparent  time  of  mean  noon ; 
and  in  general  it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  ntean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  tlie  Mean  Sun,  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  9*.8565;  or  by  Table  III.  in  the  appendix  of  the  American  Ephemeris  for 
reducing  intervals  of  mean  solar  to  sidereal  time.     Table  LI.  of  Bowditch's  Navigator^ 

K 

may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen-< 
sion  of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  is  also  used  in  converting  sidereal  time  to  mean  time, 
by  first  reducing  it  for  the  longitude  of  the  place.  Subtracting  the  reduced  value  from  the 
given  sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this 
:he  corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  II.  of 
the  American  Ephemeris^  or  Table  LII.  of  Bowditch's  Navigator^  will  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9**8296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : — 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1869,  Jan.  24, 
9^  15™  16*  A.  M.  mean  time  at  a  place  whose  longitude  is  84**  16'  E. 

h    ra     • 
The  local  astronomical  mean  time  is  Jan.  23,  20  15  16 

The  longitude  in  time,  —    5  37    4 

The  Greenwich  ntean  time,  Jan.  23,  14  38  12 

or  Jan.  23,  14. 6367 

Sufis  R.  A.  EqtuUion  of  time. 

h    m    8  ma 

Jan.  23,  Jfoou,  20  23  38.61  Jan.  23;  J^oon,  12  12.46  Subtractive. 

H.  D.  10«.476  X  14.6367    +    2  33.33  H.  D.  +  0«.620  x  14.637     +    9.07 


20  26  11.94  12  21.53 

if  greater  precision  is  required,  the  hourly  differences  interpolated  to  7^>.3,  or  10'.466  for  the  right 

ascension,  and  0*.610  for  the  eqaa'.ion  of  time,  should  be  used. 

The  equation  of  time  is  subtractive  from  mean  time.    Its  reduction  could  have  been  found  by  Table 

VI.  A.  of  Bo wii itch's  Navigator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have — 

h     m     I 
Jan.  23,  JVWit,  the  R.  A.  of  the  mean  sun  is  20  11  26.15 

Add  the  H.  D.  l>.8r)65  x  14.6367,  or  4-2  24.27 

Add  the  local  astronomical  mean  time  20  15  16.00 


The  required  sidereal  time  is  (rejecting  24*^  from  the  sum)  16  29    6.42 

The  redaction  2°»  M*3n  could  have  been  found  in  Table  III.  corresponding  to  the  Greenwich  mean 
lime,  14^  38™  12«. 
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3.  1869,  Jan.  24,  A.  M.,  at  a  place  whose  longitude  is  84°  IG'  E.,  suppose  the  sidereal 
time  to  be  16^*  29"'  6*.42,  and  that  the  corresponding  mean  time  is  required. 

The  (LHtronomical  day  is  Jan.  23;  the  longitude  in  time  — S^  37™  4»,  or  — 5^.618. 

h     m     s 
Jan.  23,  the  sidereal  time  uf  Greenwich  noon  is  20  11  26.15 

The  H.  D.  9'.8566  x  (—5.618),  or  the  red.  for  5»»  37'"  4«  in  Table  III.      —        55.37 

The  sidereal  time  of  local  noon,  .23  10  30.78 

The  given  sidereal  time  +  24\  40  29    642 

Subtracting  the  first  irom  the  second  gives  20  18  35.64 

—  9-.8296  X  20.310,  or  the  red.  for  20»»  18™  36*  in  Table  11.,  —    3  19.64 

The  required  mean  time,  Jan.  23,  20  15  16.00 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Disian-e  from  the  Earthy  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given 
in  two  columns,  headed  X  and  a/  ;  and  one,  A,  is  the  Sun's  longitude  counted  from  the  true 
equinox  of  the  date ;  the  other,  X\  is  the  same  coordinate  counted  from  the  mean  equinox 
of  the  beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to 
obtain  the  Sun's  longitude  for  any  hour  from  noon.  The  hourly  diiTerences  of  the  logarithm 
of  the  Radius  Vector  are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longi- 
tudes, not  affected  by  aberration.  The  latitude  is  referred  to  the  ecliptic  of  the  date. 
•  The  last  column  on  page  III.  contains  the  Mean  Time  of  Sidereal  0^,  or  24**  —  the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time,  by  means  of  the  hourly  difference,  — 9*.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time. 

This  column  is  used  in  converting  sidereal  time  to  mean  time.     Let  U3  take  as  €ui  illus- 
tration Example  3,  above. 

h     m     R 
Jan.  23,  the  mean  time  of  Greenwich  sidereal  0^^  is  3  47  56.41 

The  H.  D.  —98.8296  X  (—5.618),  or  the  red.  for  long.,  Table  II.,  +    55J22 

The  mean  time  of  local  sid.  0^,  3  48  51.63 

Add  the  given  sidereal  time,  16  29    6-42 

20  17  58.05 

—  9-.8296  X  16.485,  or  the  red.  of  sid.  time,  Table  II.,  —    2  42.04 


The  required  mean  time,  Jan.  23,  20  15  16.01 

If  the  result  had  been  more  than  24*^  the  mean  time  of  sidereal  0^  should  have  been 
taken  out  for  Jan.  22,  that  is  the  preceding  astronomical  day.  It  was,  however,  readily 
seen  in  advance  in  this  example  that  the  result  would  be  much  less  than  24^*. 

Page  IV.  contains  the  Mooji*s  Semidiasneter  and  Equatorial  Horizontal  Parallax  for 
every  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  Horizontal 
Parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be 
reduced  to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun's  declination  and 
the  equation  of  time  in  the  preceding  examples.  The  sign  plus  or  minus  {-\-  or  — )  pre- 
fixed to  the  hourly  differences,  shows  whether  the  horizontal  parallax  is  increasing  or 
decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  from  the  reduction  of 

the  horizontal  parallax,  by  multiplying  it  by  0.272.     It  also  may  be  obtained  from  Table 

XI.  of  Bowditch's  Naci gator ^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1869,  Feb.  22^  9^  P.  M.,  we  see 
that  the  diiference  of  the  semidiameters  at  noon  and  midnight  of  Feb.  22  is  7".8 ;  then  we  say — 

as  12»*  :  9»»  =  7".8  :  5".9 
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which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  ib  increas- 
ing.    The  moon's  semidiameter,  then,  for  Feb.  2ii  9^  is  16'  8'M  -f-  .V'.9,  or  16'  14".0. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  MoorCs  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  differences  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  from  Bowditch's  Table  XXVIII.  by  simple  inspection.  The  last  column  of  this 
*)age  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  days. 

Pages  v.  to  XII.,  inclusive,  contain  the  Moon*s  Right  Ascension  and  Declination  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences 
for  one  minute^  which  also  are  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken 
directly  from  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  turned 
into  time,  to  the  local  time  of  the  observer.  Each  is  taken  out  for  the  day  and  hour  of  the 
Greenwich  mean  time ;  the  diff.for  1™  multiplied  by  the  minutes  and  parts  of  a  minute  of 
the  (jrreenwich  time ;  and  the  product  added  to,  or  subtracted  from,  the  quantity,  according 
as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1869,  Jan.  3, 
15**  20™  16%  astronomical  mean  time  at  Greenwich  : 

Right  Ascension.  DecliwUion, 

Jan.  3, 15h  12    2^  0.64  3  34  48.4  N. 

Diff.  2-ia288  X  20.267  +  45.17        — 11".886  X  20.267       —4    0.9 


Jan.  3, 15h  20«  16«  12    2  45.81  3  30  47.5  N. 

The  differences  interpolated  for  10^.133  =  0^.17  are  for  the  right  ascension  2'i22d4,  and  for  the 
declination  —  ll".8d8,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Phages  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee^  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII.  to  XVIIL,  inclusive,  contain  the  Lunar  Distances^  or  the  angular  distances  of 
die  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
ostronomicaL  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date ;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the  earth's  surface  having  measured  a  Lunar  Distance^  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true.,  or  geocentric^  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  two 
successive  distances  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1'% 
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or,  as  it  is  usually  called,  the  proportional  logarithm  of  the  difference.  It  is  given  for  the 
middle  instant  of  the  two  dates  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out 
the  nearest  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between 
them: 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac ; 
and  from  the  proportional  logarithm  of  this  difference  subtract  the  P.  L.  of  Diff.  taken 
from  the  Almanac : 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used :  to 
be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Or,  we  may  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac ;  and  the  sum  will  be  the  common  logarithm 
of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  A  Table  of  Logarithms 
of  small  Arcs  of  Space  and  Time,  such  as  Table  I.  of  the  American  Ephemeris  before 
1865,  or  Table  IX.  of  Chauvenet's  Lunar  Metltod,  saves  the  operation  of  reducing  degrees 
(or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L,  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact  To  correct  it  for  such  variation,  or  2d  differ^ 
ence,  take  the  difference  between  the  P.  L.  of  Diff,  used  and  the  one  which  follows  it  in  the 
Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I.  App^x  p.  10,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  approximate  Greenwich  time  if  the  Prop,  Logs,  in  the  Ephemeris  are  decreasing ;  to 
be  subtracted  if  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time 
and  the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the 
Lunar  Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from 
the  error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or 
ill.  In  this  way  Lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer 
error  can  be  tolerably  well  ascertained. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations,  the 
difference  of  this  local  time  and  the  Greenwich  time  found  from  the  Lunar  Distance  will 
be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  on  1869, 
Feb.  24,  about  7^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
a  Tauri  (Mdtbaran)  is  64o  13'  16" : 

O         I        II 


Corrected  distance, 

Distance  in  the  Ephemeris,  Feb.  24,  6>>  0«  O* 

64  13  16 
63  31  31 

P. 
P. 
P. 

L. 
L. 
L. 

.2088 

Difference, 

41  45 
Diff.  of  P.  Logs. 

.6346 

Time  after  ^                                   4.  1    6  36 

.4318 

Corr.  for  2d  Diff.,  Table  I.,             +              3 

—    11 

Greenwich  Mean  Time,  Feb.  24,        7    6  39 
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By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus : 

P.  L.  from  Ephemeris,  0.2028 

Diif.  of  distances,  41'  45"  =  2505"  log    3.3988 

Red.  of  Greenwich  time,  + 1^  6*°  36«  =  3996>                                                log    3.6016 
the  remit  being  the  same  as  by  the  previous  method.  

Pages  818  to  241,  inclusive,  contain  the  Ephemeris  of  the  four  principal  Planets,  Venus^ 

Mars,  Jupiter,  and  Saturn.     The  Ephemeris  of  each  consists  of  its  apparent  right  ascension 

and  declination^  and  their  variations  in  one  hour^  for  each  Greenwich  mean  noon ;  the 

mean  time  of  meridian  passage ;  and,  at  the  bottom  of  the  page,  the  semidiameter  and 

horizontal  parallaz^ 

North  declinations  are  marked  4~)  south  declinations  — .  -f-  prefixed  to  the  hourly  change  of 
declination  indicates  that  IHMrth  declinations  are  increasing,  and  south  declinations  are  decreasing ; 
—  indicates  that  north  declinations  are  decreasing,  south  declinations  increasing. 

The  right  ascension  and  declination  are  needed  in  all  observations  of  the  planet  for  time, 
latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passage 
across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and  using  the 
hourly  difference  thus  obtained,  as  in  tlie  case  of  the  moon ;  or,  the  reduction  can  be  found 
by  the  proportion :  As  34^  (or  360®)  is  to  tiie  longitude,  so  is  the  daily  difference  to  the 
reduction  required. 

Pages  242  to  244  contain  the  Sun's  Rectangular  Codrdiaates  referred  to  the  equator 
and  equinox  of  the  date.  They  were  employed  in  computing  the  Ephemeris  of  the  Planets. 
The  day  of  the  year,  or  number  of  days  from  January  0,  is  also  given. 

Ptaiges  245  to  248  contain  the  Moon's  true  longitude  and  latitude  for  each  Greenwich 
mean  noon  and  midnight.  The  right  ascensions  and  delinations  of  the  moon  have  been 
computed  from  them. 

Pages  261  to  264  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1869.  North  declinations  are 
marked  -f- ;  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  tim£  of  its  meridian  passage.  From 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  fnean  time  of 
sidereal  0^*  on  page  HI.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  II.,  (disregarding  seconds ;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  in  observations  of  it 
for  time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for  most  obser- 
vations at  sea ;  but  for  more  exact  observations,  the  apparent  places  given  on  pages  265 
to  325  should  be  used. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington  ;  and  Washington  time,  astronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
to  be  +  5^^  8">  12". 

Obliquity  of  the  Ecliptic^  <J-c.,  page  250. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse  ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  Sun^s 
Aberration^  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  Ephe- 
meris,  to  obtain  its  apparent  longitude;  the  Sun's  Horizontal  Parallax;  and  the  Mean  Lon- 
gitude of  the  Moon*s  Ascending  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  the  year ; 
the  Annual  Precession  for  the  middle  of  the  year ;  the  logarithms  of  the  precession  in  a 
sidereal  and  in  a  solar  day ;  and  the  daily  motion  of  the  moon^s  node  in  longitude. 

Fixed  Stars, — Pages  251-259  contain  for  each  mean  midnight  the  logarithms  of  A^  B^ 
C,  D,  alsoy*,  G,  If,  and  logarithms  of  g^  /t,  and  t,  (following  Bessel^s  notation),  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulae  from  which  they  are  derived,  and  those  in  which  they  are  used,  are  given 
on  page  260.  The  coefficients  are  those  of  Peters  and  Steuve.  They  are  expressed  in 
arc^  but  for  right  ascensions  are  readily  converted  to  time  by  dividing  by  15. 

The  first  set  of  quantities  require  for  the  star  th«  logarithms  of  a,  i,  c,  <Z,*  a\  I/,  </,  d% 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  require  no  other  star  con- 
stants than  the  right  ascensions  and  declinations,  f  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 

Tables  IV.,  V.,  and  VI.,  in  the  Appendix,  give  corrections  of  the  apparent  places  of 
several  circuinpolar  stars,  and  of  the  quantities  A  and  B  for  small  terms  of  nutation. 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductions  with  the  time  constants  and  the  mean 
right  ascension  and  declination  at  the  date,  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a, 
by  Cy  &c.,  reduced  to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude: 


In  Right  Ascension. 


+  0".00004 
—  0''.00224 


r^  sin 
r'  cos 


in  a  ) 
OS  a  3 


tan  J 


—  0".000975r2  8in2a 
-f  0".00()ir>4  sin  2  ft  cos  2  a 

—  ()".00016D  COS  2  ft  sin  2  a 

+  0''.0000a0  sin  2  0  cos  2  a  > 

—  0".0001)33  COS  2  O  sin  2  fl  5 

+  0".00077  sin  (Q  +  ft)  cos  2  a 

—  0'^00;l76  cos  (O  +  ft)  sin  2  a 
-f  0''.0J015  sin  (O  —  ft)  cos  2  a 

—  0".00008  cos  (0  — ft)  sin  2  a 


tan3  J 


scc'^  r? 


-tan  6  sec  J 


In  Declination. 

+  0".000<)75  T«FinBa 

—  0"  .000023  cos  2  ft 

—  0''.0:)0080  cos  2  ft  cos  2  o 

—  0".000077  sin  2  ft  sin  2  a  ^tan  6 
+  0^.000040  COS  2© 

—  (;".000467  cos  2  0  cos  2  a 

—  G''.000465  sin  2  0  sin  2  a  ^ 

—  0".0a004  COB  (O  +  ft) 

—  0".0J038cos(i 

—  0".0:)038sin  (i 

—  0".0:)038cos( 

—  0''.00004cos( 


+  ft)  C082« 

+  ft)8in2« 

-ft) 

—  ft)  cos  2  a 

—  ft)  sin  2  a 


^sin  d  tan  6 


—  0".00007sin(( 

Pages  261-264  contain  the  mean  places  and  their  annual  variations  of  198  Fixed  Stars 
for  1869,  Jan.  O^ — .407,  or  the  instant  when  the  sun's  mean  longitude  was  280°.  r  on  the 
preceding  pages  is  reckoned  from  the  same  epoch.  Stars  within  25**  of  either  pole  arc 
designated  by  a  *. 


*The  logarithms  of  -^g  of  a,  6,  c,  and  d  are  given,  so  that  the  reductions  of  right  ascensions  shall 
be  in  time. 
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The  apparent  places  of  a,  d^  and  A,  Ursse  Mtnoris,  and  of  51  Cephei,  are  given  on  pages 
265-376  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2  C  as  well  as  other  small  terms  on  pages  260  and  504,  so  far  as  they  were  of  sufficient 
importance. 

The  apparent  places  of  the  remaining  194  stars  follow  on  pages  277-325  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  ten  times 
their  daily  motion  at  treuisit ;  and  include  all  terms  of  the  preceding  formulae  exceeding 
0*.003  in  right  ascension,  or  0^^03  in  declination,  except  those  which  depend  on  2  C  and 
<C — P,     The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Ephemeris, — Pages  326-331  contain  the  Apparent  Right  Ascension  and  Declina- 
tion of  the  Sun  for  ecu^h  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun^s  Semidiameter  and  the  Sidereal  Time  of  its  passing  the  Meridian; 
and  the  Sidereal  Time  of  Mean  Noon,  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  497-499. 

The  SuN^s  Horizontal  Parallax  is  on  page  250. 

Moon  Culminations, — Pages  332*334  contain  the  mean  solar  time  of  the  Upper  Transit 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute  ;  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  given  for  the  instant  of  transit  at  Washington*  The  numbers  in  the  fiflh  column  indi- 
cate the  four  Stars  in  the  list  of  Moon  Culminating  Stars^  pages  335-338,  the  two  pre- 
ceding and  the  two  next  following  the  moon,  proper  to  be  observed  with  the  moon  at  each 
transit  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman  numerals  in  the  last 
column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  half  that  of  the  given  place.  With  this  time,  reduced 
to  Greenwich  time,  the  moon's  right  ascension  can  be  taken  from  the  Lunar  Ephemeris, 
pages  V-XII  of  each  month,  as  in  the  example  on  page  501.  If  greater  precision  is  re- 
quired, or  the  place  is  more  than  six  hours  from  Washington,  we  may  from  the  right  ascen- 
sion thus  obtained,  which  is  nearly  the  local  sidereal  time^  find  the  local  mean  time  (as  on 
page  500)  more  accurately  than  before,  and  thence  the  Greenwich  mean  time^  and  with 
this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  April  25  at  Rio  Janeiro,  Brazil,  in  longitude 

E.  from  Washington,  2^^  15"»  43-  =—2^262  =«  —  0*.0943. 
W.  from  Greenwich,  2'*  52"  29». 

Transit  at  Waehington,  (p.  332) April  25,  12    1.79 

Hourly  motion,       2m.259X(- 2.262)=    —    5.11 

Transit  at  Rio  Janeiro, April  25,  11  56.68 

Longitude  from  Greenwich +2  52.48 

Greenwich  mean  time April  25,  14  49.16 

April  25, 14»»  (p.  66),  Moon's  R.  A 14  11  20.03 

Diff.forl» 2«.3387  X  49.16  =  +    154.97 

April  25,  U^  49™.16,  Moon's  R.  A 14  13  15.00 

Sid.  time  of  semidiam.  passing,  (p.  332) —    1     9.01 

R.  A.  of  bright  limb  at  its  transit  at  Rio  Janeiro 14  12    5.99 

The  approximate  Declination  is  —  8^  9  . 
The  above  hourly  motion,  2<».259  is  found  by  interpolating  back  0<i.047  from  that  given  ou  p.  332; 
and  the  change  of  right  ascension  in  1™,  2».3387,  by  interpolating  to  25«»  in  advance  of  that  given  an 
p.  66  for  April  25, 14^.    The  time  of  semidiameter  passing  the  meridian  is  interpolated  back  0<<.094 
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from  that  given  on  p.  332,  and  is  subtracted  from  the  right  ascension  of  the  centre,  since  ibe  bright 
limb  is  I.,*  or  the  preceding  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  moon's  centre  is  0™.O12,  and 
the  revised  right  ascension  0*.03,  less  than  those  stated  above. 

Moon  CulmincUing  Stars^  pages  335-338. — The  mean  places,  with  their  annual  varia- 
tions, of  174  stars  near  the  moon's  path  are  given  for  the  beginning  of  the  fictitious  year 
(1869,  Jan.  0* — .407).  The  names  of  35  of  them,  whose  apparent  places  are  given  in 
the  Ephemeris  of  the  Fixed  Stars^  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formulae  on 

pages  ^51-260.     To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  107, 

2  Librse,  one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  the  25th  April,  to 

be  required  at  its  transit  at  Rio  Janeiro  at  that  date. 

The  Washington  mean  time  of  transit  is  April  25,  9i^.7.  The  quantities  from  p.  251,  or  p.  255,  ore 
to  be  taken  for  a  date  2b.3=sOd.iO  before  midnight  of  April  25,  for  which  they  ore  there  given. 

Ist  Method, 


(Star  Tables) 

log  a       0.5078 

log  h      8.0353            log  c 

8.7502n 

log  d       8.5808m 

(p.  251) 

log  A      8.5971 

log  B     0.7824            log  C 

1.1816m 

log  D      1.0787m 

(Star  Tables) 

log  a       ].2203n 

log  bf     9.7486            log  cf 

9.5020 

log  d^      9.2032 

log.^a   9.1049 

log  B  b  8.8177            log  C 

c  OSKilS 

\og  Dd    9.6596 

log.^a'  9.8174  m 

log  B»' 0.5310            logC( 

e'  0.6836  m 

logDif'  0.2819m 

(p.  337)             a 

h     m      B 
^  14  16  22.79 

S    =  — 

11  d  52.7 

Aa 

=       +    0.127 

Aaf=^ 

—0.66 

Bb 

=       +    0.066 

BV^ 

+  3.40 

Ce 

8       +    0.855 

Cc'  = 

—4.83 

Dd 

=       +    0.457 

Dd^^ 

—  1.91 

£ 

8       —    0.002 

/  =  - 

^fm    Tfi'^ 

r— 0.03 

|ta=  +  0«.001      Tfi 

«                    0 

Appr.  Place,       a' 

=  14  16  24.29 

d'  = 

=  —  11  6  56.7 

•^ 

2d  Method. 

(p.  337)     a  » 14  16.4 

d=-u  i 

(p.  255)     G  =  5  30.1 

G  +  c  =  19  46l5=296  37 

"         H=  15  26.9 

H+a=^  5  43.38  85  50 

logiV 

8.8239 

logiV 

8.8239 

a    ^ 

n 
14 

m      t 
16  22.79 

^ogg 

0.7861 

log  A 

1.2867 

/     = 

+  0.119 

1.  Bin(G  +  a)     9.9513m 

l.sin  (H  +  a) 

9.9988 

(^)  = 

+  0.072 

1.  tan  6 

9.2934  n 

1.  sec  d 

0.0082 

(A)  = 

+  1.311 

log(^) 

8.8547 

log  (h) 

0.1176 

T  H^ 

0 

Apparent  Right  Ascension    . 

•        ■        •        • 

o'    « 

14  16  24J29 

lo«^ 

0.7861 

log  A 

1.2867 

i 

3        /       // 

1.  cos(G  +  a)    9.6514 

1.  cos  (H+a) 

8.8621 

6      =■ 

-11 

6  52.7 

log  (gf) 

0.4375 

I.  sin  d 

9.2851  n 

Or')  = 

+  2.74 

log* 

0.8189  n 

log  (A') 

9.4339  m 

(A0  = 

—  057 

1.  COB  6 

9.9918 

(iO  = 

—  6.47 

log  (0 

0.8107n 

/  = 

=  --0".09 

r^'- 

—  0.03 

Apparen 

t  Declination     .     . 

d'     =• 

-11 

6  56.7 

The  MooN^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midnight  are  on  pages  339-342.f  In  the  moon^s  ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instant  for  which  they  are  given.  The  hourly  motion  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 


*The  moon  is  so  nearly  full,  that  limb  II.  is  but  sliEhtly  defective. 

f  For  eclipses  and  occultations,  Burckhardt's  value  of  the  semidiameter,  which  is  2"  5  lei 
preferred 
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The  times  of  the  MoofCs  Phases^  Apogee^  Perigee^  and  greatest  Libration<t  are  given  on 
page  343 ;  and  the  position  of  the  MoorCs  Equator  and  the  MoorCs  mean  longitude  on 
page  344. 

The  Ephemerides  of  Mercury  and  Venus  (pp.  345-356)  are  given  for  mean  noon  and 
at  transit^  the  mean  time  of  which  is  in  the  last  column ;  and  those  of  the  exterior  planets 
(pp.  357-386)  for  sidereal  noon  and  the  time  of  transit  The  column  "  day  of  the  month" 
for  the  exterior  planets  contains  the  mean  time  of  sidereal  noon  to  the  nearest  tenth  of 
a  day. 

The  place  of  a  planet  for  any  number  of  minutes,  /,  from  the  nearest  noon  for  which  it  is 
given,  t  being  negative  when  the  time  precedes  the  noon,  may  be  computed  by  the  formulse 

asssOQ  -\- 1  a  '■\- 1*  by 
d^do  +  t  a'+ 1^  1/, 
a  and  d  denoting  the  right  ascension  required,  oo  and  ^o?  the  right  ascension  and  declina- 
tion at  the  nearest  noon ;  a  and  of  their  variations  in  one  minute  at  noon.  The  logarithms 
of  a  and  &,  of  and  ^,  are  given  with  the  ephemeris.  For  an  interior  planet,  t  must  be  ex- 
pressed in  minutes  of  mean  time  ;  for  an  exterior  planet,  in  minutes  of  sidereal  time.  If  ^  is 
restricted  to  12^,  the  error  of  interpolation  will  not  exceed  ^j^  of  the  entire  third  difference. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters  and  Sidereal  Times  of  the  Semi' 
diameters  passing  the  Meridian  are  on  pages  387  and  388. 

The  Suh*s  Coordinates  (pp.  389-400)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year  (Jan.  0*.0).  In  Ae  case  of  the  rectangular  coordinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0.  is  -f-  0^^.488  t  sin 
(0  +  187''). 

The  Heliocentric  Coordinates  of  the  Planets  (pp.  401-408)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2400,000th  day  of  the  Julian  Period,  and  the 
dates  for  which  they  are  given  are  counted  from  this  epoch  in  mean  solar  days.  They 
may  be  converted  into  days  of  the  Julian  Period  by  adding  2400,000.     The  columns 

k'  k^  k^  Ifi 

— —a?,  &c.,  contain  the  quantities  —  1600  m—  x,  —  1600  m—y,  —  1600  m  —  «,  in  units  of  the 

7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  P  the  unit  of  attractive 
force  in  the  solar  system,  or  log  A;  =  8.2355814. 

Page  408  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  logarithms  of  the  Masses.  The  changes  of  the  former  in  100  days  include 
the  motions  of  the  ecliptic  and  equinox. 

Eclipses. — Pages  409-415  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  arc 
2^'.5,  and  those  of  the  sun  2^^.2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places,  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
ending,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of 
the  eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.     They  are  given  for  successive 


*The  formuloB  are  given  in  Chauvenet's  Spherical  ajid  Practical  Astronomy^  Vol.  I,  page  513.    The 
changes  of  ^,  B^  and  C  for  one  mtnute,  or  one  second^  are  expressed  in  units  of  the  sixth  decimal  place. 
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times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To,  assumed  near  that  of  the  beginning  or  end  of  the  eclipse  at  any  place,  the  pre* 
diction  for  that  place  may  be  computed  quite  accurately  by  the  following  formulae : 

Let  ^  =  the  latitude  of  the  place,  -|-  when  north, 

>l  ss  its  longitude  from  Washington,  -(-  when  west, 

(Bcssel)    log  c=8.912205,        log  ( 1  —  c^)  =9.9970916,        sin  z=e  sin  ^, 

A^sec/cos^,  A:»=(l  —  e')  sec  ;|r  sin  ^. 

a=sA  —  h  sin  {/i  —  -A), 
b=B—Ek+Ghcosi{fi  —  X), 

c^—C  +  Fk—Hh  cos  {fi—X), 
m^  y/hc  (usually  with  same  sign  as  a). 

If  m=sa.t  the  time  To  is  correctly  chosen.     If  m  differ  from  a,  a  correction  t  of  the  assumed 
time  may  be  obtained  in  seconds  by  the  formulse, 

log  fi' «  1,86167,  af^A'  —  f/h  cos  (m — X)y 

,^       cm  l/^B'—/i'Ghsm{fi—X)^ 

taniQ  =  -==-^ 


1000000  (m --a) 


and  a  new  approximation  to  the  actual  Washington  time  will  be 

ro'=To  +  ^ 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time   To,  iR  =  a 

very  closely,  and  t  is  quite  small.     The  local  mean  time  of  the  phenomenon  will  be,  using 

the  last  values  of  To  and  /, 

To  +  t  —  X. 

Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^s  limb 
towards  the  east. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 
same  way,  using  the  Data  for  the  Shadows  ;  except  that  Q  will  have  a  sign  opposite  that  of 
a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun's  limb 
towards  the  east^  we  have  the  formulse 

p  sin  Pbs  sin  f)  c  sin  C  =»  cos  P  tan  {ii — k) 

p  cos  P^  cos  ^  cos  {fi — X)      c  cos  C  ss  sin  (P — ^) 

V=Q-C, 
in  which  d^  is  the  sun^s  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
difference  (with  regard  to  signs)  be  denoted  by  2  0,  the  number  of  digits  eclipsed  is 

12  (1  +  n)  sin^  i  0,  or  12  (1  +n)  cos«  i  0, 

according  as  ^  is  acute  or  obtuse :  n  is  the  quotient  of  the  semidiameter  of  the  moon  divided 

by  that  of  the  sun. 

0  may  also  be  found  from  the  formuls 

1/ 
tanll  =  -  0::^q-\-R 

a*  ' 

(in  which  R  has  the  sign  of  ^);  and  the  expression  of  t  may  be  changed  to 

m  —  a  sin  Q  cos  R 


i» 1000000. 


a'     '       sin  0 
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The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of 
August  7,  1869,  for  the  Observatory  at  Washington,  for  which 

(1)  log  6  ==  8.912  205 

(2)  1.  sin  ip  =  9.797  8801  ( 1)  +  (2)  1.  sin  /  =  8.710  085 

(3)  log  (l  —  e»)  =  9.997  0916 

(4)  1.  sec  /  =  0.000  5721  (2)  +  (3)  +  (4)     log  k  =  9.795  5438 

(5)  1.  cos  ip  =  9.891  1505  (4)  +  (5)  log  A  =  9.891  7226 

By  the  chart,  the  Washington  mean  time  of  the  beginning  of  the  eclipse  at  Washington 
is  5^  2°^.  Computation  like  the  following  gives  as  a  second  approximation  to  that  time. 
To  =  5^  2".45. 

For  a  nearer  approximation  we  take  from  the  table  for  Penumbra^  on  page  415,  the 
values  of  A,  B,  C,  &c.,  for  5'*  2".45. 

Computation  of  ty  the  correction  of  Tq. 


It 


/Ms=74  15  16.1 

(9)                                          log  £  =  9.982896 

;i— A===74  15  16.1 

(10)  log  ft  =9.795544 

(11)  .                                   log  F= 9.961731 

(1) 

1.  Bin(^  — ;i)            =9.983390 

(9)   +(10)                 log.  £  A;  =  9.778442 

(2) 

log  A                          =9.891723 

(10)  +  (11)                 log.  jP  ft  =  9.777275 

(3) 

I  COB  (ji  —  X)            =9.433554 

(12)                                             .^  =  +  53165 

(4)  =  (l)  +  (2) 

log.  haini/i—X)     =  9.875113 

(13)                     —ft  sm  (^  — A)  =—  .75009 

(5) 

log/*/                        =1.86167 

(6) 

log  0                        =9.439709 

(14)                                           jB= +1.19736 

(7)'=(2)  +  (3) 

log.  A  COB  0*  —  X)     =  9.325277 

(15)                                     —i;ft=—. 60040 

(8) 

log  H                       =9.453462 

(16)                      G  ft  COB  (^  — X)  =  +  .05821 

(6)  +  (7) 

log.  G  h  COB  0*—X)=  8.764966 

(17)                                        —C=—. 12759 

(7) +  (8) 

log.  H  h  COB  (;i  —  X)=  8.778739 

(18)                                         Fft  =  +  .59879 

• 

(19)                — H ft  COB  (^  — X)=—  0.6008 

(5) +(7) 

log.  fi^h  COB  (/i  — A)  =1.18695 

(4) +  (5) +  (6) 

log.  fifGh  sin  0*— A)~  1.17649 

(12) +  (13)                          a =—  .51844 
(14)  +  (15)  +  (16)              J  =  +  .65517 

(30) 

log  6=9.81635 

(17)  +  (18)  +  (19)               e  =  +  .41112 

(21) 

log  e  =  9.61397 

TO=—  .51899 

(22)  s.  i  [(20)  +  (21)]                 log  m  »  9.71516n 

i»— a--—  .00055 

(22)  —(20)  =  (21)  —  (22)      humiq^  9.89881  n 

Angle  from . 

J^.  paint,                  Q=76«46'J2 

(23)  A'  =  +  15653 

(24)  — /ftcoB(/M  — X)=—    15.38 

(29) 

1,  cot.  Q  =  9.37127n 

(25)                                           B'=—    32.03 

(30) 

log  6' =  1-6725  n 

(26)              — /<'GftBin(;*  — A)  =  —    15.01 

(29) +  (30) 

log.  6' cot  Q=  1.0438 

(25) +  (26)                    *'  =  —    47.04 

al^ 

log  (m  — a) +6= 2.7404  n 

(27)  =  (23)  +  (24)                     a'  =  +  140.85 

(32) 

log  (a' +  6/  cot  Q)=  2.1816 

(28)                                   *'cotQ=+    11.06 

(31) -(32) 

log  t  =  0.5588  n 

(27) +  (28)  a'  +  i'  cot  Q=+  151.91 

Assumed 

/.im« 

h    m       8 

To  =  5  2  27.00 

Correction  of  the  assumed  time^    . 

V                              V                              ■                              V                               ■                        ^B    Kl                          ^^^           "^^          "^^    ■    •  ^^  ^^ 

t    =           3.62 

Washington  mean  time  oj  beginnings  . 

.      .       .         To+t    =5  2  23.4 
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We  shall  also  have  C  =  89*"  55^  and  the  angle  from  the  Vertex^  F=r  — 166**  41' ; 
0  =  —  95**  14^  and  the  magnitude  of  the  eclipse  11.1  digits,  or  0.93  of  the  sun^s  disc,  on 
the  south  limb. 

Occultations, — Pages  416-454  contain  Elements  for  facilitating  the  Prediction  ofOccul- 
tations  of  Planets  and  Stars  by  the  Moon,  The  list  includes  all  stars  to  the  6^  magnitude 
in  the  Catalogue  oj  the  British  Association^  and  a  few  others  of  less  magnitude  contained 
in  the  Almanac  Catalogue  of  Zodiacal  Stars ^  and  chiefly  belonging  to  clusters,  which  can 
be  occulted  during  the  year  1869. 

The  elements  comprise  the  Date^  Name  and  Magnitude  of  the  Star;  the  Limiting  Lali* 
tudes  within  which  the  occultation  may  be  visible ; 

^  =s  Washington  mean  time  of  geocentric  conjunction  of  the  moon  and  stars  in 
right  ascension ; 
and  at  this  time, 

H  ss  Hour  angle  of  the  star  at  Washington,  -f-  when  west , 

15(a  — aO  .      ^  „      d—d^ 

JL=r i ^COSJsO,  y== 


n  TT 


15  Ja  ^  ,^^..11  r  1 

xf  = cos  o,    y'  =s — ,  the  hourly  changes  of  x  and  y; 

also  log  sin  ^  and  log  cos  ^ ; 

in  which  a  and  d  are  the  true  right  ascension  and  declination  of  the  moon, 
J  a  and  J  d,  their  motions  in  one  hour  of  mean  time, 
TT,  the  moon's  equatorial  horizontal  parallax, 
of  and  d\  the  apparent  right  ascension  and  declination  of  the  star. 
For  any  other  Washington  mean  time  T  =  ^  4"  ^  ^®  Yiwre  {/i  being  the  sidereal  equiva- 
lent of  t,  and  t  as  a  coefficient  being  expressed  in  hours) 

As^-f-/jt,  the  star's  hour  angle  at  Washington, 
x=^t  a/,  y  =  y  + 1  y*. 

The  moon's  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  there- 
fore more  nearly  correct  the  smaller  the  interval  U  The  exact  values,  to  be  employed  in 
the  reduction  of  an  observed  occultation,  are 

sin  (a  —  of)  cos  d 
ar  = ^ — : 

sin  TT 

sin  (d  —  d')  cos*  i  (flt —  a')  -f. sin  (^  +  ^0  ^^  i  (*  —  ^) 

sin  r 

in  which  a,  d  and  tt  are  to  be  taken  from  the  Ephemeris  for  the  time  T.  But  for  predicting 
the  times  of  immersion  and  emersion^  and  the  points  on  the  moon's  limb  wher^  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 

For  the  place  of  observation,  let 

f>=its  latitude,  -f-  when  north ; 

k  =its  longitude  from  Washington,  -\-  wnen  west ; 

(^Bessel)    log  c=8.9122  05,  log  (1  — e«)=«9.9970  916, 

sin  ;^=e  sin  f>,  iJ=(l  —  e*)  sec  /,  Fsasec  f. 


USE    OF    THE    TABLES. 


511 


The  values  of  E  and  F  and  their  logarithms  are  given  for  diflbrent  latitudes  in  the 
following  table : 


9 

E. 
1— .0067 

F.      \  Log  E. 

\  LogF. 

1 

0« 

1.0000  ■  9.9971 

:  0.0000 

zblO 

1  .0066 

1.0000  :  9.9971  :  0.0000 

20 

l-_.0063 

1.0004  '  9.9973  j  0.0002 

30 

l-_.0059 

1.0008  1  9.9975  1  0.0004 

40 

1— .0053 

1.0014  !  9.9977  i  0.0006 

50 

1— .0047 

1.0020  1  9.9979 

0.0009 

60 

1_.0042 

1.0025  1  9.9982 

0.0011 

70 

1_.0037 

1.0030  1  9.9984 

0.0013 

80 

1_.0034 

1.0033  I  9.9985  j  0.0014 

90 

1  .0033 

1.0034  9.9985  i  0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  ( T —  A),  the  sun  is  sufficiently 
below  the  horizon ; 

3.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (A  —  X)  is  numeri- 
cally less  than  r  found  by  the  formula 

cos  T=a  —  tan  ^  tan  d^, 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  different  declina- 
tions, will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  60^ 
{i  —  X)  may  be  used  instead  .of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  (H —  X)  instead  of  (h  —  X)  except  within  half  an  hour  of  the  starts  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time  of 
apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time  of  occul- 
tation, can  be  subsequently  employed. 

The  elements  are  given  for  the  time  of  geocentric  conjunction  of  right  ascension  of  the 
moon  and  star.  The  time  of  apparent  conjunction,  as  affected  by  parallax,  may  be  found 
approximately  by  the  following  formulae : 

m'=54147.8  sin  1''=.2628  u  =     F  cos  s^  sin  {H—  X) 

log  /tt'=9.41916  u'^fi'  F  cos  ^  cos  (H—  X) 

In  hours.  (0=-; ; 

^       a/  —  tt' 

Washington  time  of  apparent  conjunction,  (T)s=  ^  -|-  (<) 
Local  "  "  "  {T)  —  X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.  If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  Assjf -{-.  (/a)  instead  of  Jf, 

(To=(r)Ko. 

Let  T»  ^  -f-  <  be  an  assumed  Washington  mean  time,  it  is  convenient  to  take  first  the  com- 
puted time  of  apparent  conjunction,  or  some  conjectural  time  near  it.     For  this  time  find 

A  nearer  approach  to  the  time  of  either  phase  can  be  obtained  by  the  following  forinulse : 
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A  sin  B=s£  sin  f  u  ssFcos  <p  sin  (A — >l) 

il  ccw  2?=JF  cos  ip  cos  (A  —  X)^        t?  =2!  sin  (B  —  d') 

U'sstti'  A  COS  /? 

r'ssjEi'  tt  sin  y 
or,  with  other  auxiliaries  than  A  And  B, 

h  =F  cos  ^  cos  (A— ^)  ll'saBj  pt' 

tJ=E  sin  fp  cos  d'  —  6  sin  d\ 

m  sin  M=sx^u  n  sin  ]V=a/— it' 

m  cos  M^rsy-^v  n  cos  iV=y'— ©' 

(BtircifcA/<rd<.)  ife=:.27227  log  ifc=9.43500 

,     i»  sin  (3f—ZV)  ,       ,^^-^ 

cos  ^=3 ^T ^        V'  <  If^ 

For  Immersi4m.  For  £mer«um. 

,    ,  m  COB  (Af— iV)     ksinip  m  cos  (M— iV)  .  &  sin  (^ 

In  hours,  «i= ^ ' /2= -^ '-  H 

n  n  ft  '        91 

Wash,  mean  time,  Ti—  7+ 1^  7^=  r+ «, 

Assuming  now  7\  «  rf  +  <  +  *i  ^^^  t^®  Immersion,  or  7»  =  ^  -f"  *  +  ^  ^^^  t^®  Emersion, 
as  the  Washington  time  instead  of  T,  and  recomputing,  we  cAn  obtain*  nearer  approxi- 
mations to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable ;  and  for  this  purpo^  it  will  often 
be  sufficient  to  substitute  (A»— A)a=(A— A-f- J  fi^)  for  (h—X)  in  the  computation  of  uf  and  t?', 
and,  using  the  same  m  and  M  as  before,  recompute  n,  iV,  ^  and  t^,  a  new  correction  to  be 
added  to  T^. 

If  log.  m  sin  (AT— i\r)s=9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether  numerically,  cos  V^  <  1,  or  cos  v^  >  1.  In  the  latter  case  the  impossible 
value  of  cos  tp  indicates  that  an  occultation  at  the  given  place  is  impossible,  except  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  ^sO^,  or  160°,  accord- 
ing as  m  sin  {M-^N)  is-|-,  or—;  and  for  finding  the  time, 

_    m  cos  (M^N) 
n 
The  distance  from  the  moon's  limb  is  then 

TT  {m  sin  (Jtf— iV)— A:), 

disregarding  the  sign  of  m  sin  (Af  —  N) ;  or,  allowing  for  the  augmentation  of  the  semi- 
diameter, 

w  (m  sin  {M—N)—k)  (1  +  2  sin  w), 

where  %=A  cos  (J5— ^'). 

Having  found  satisfactorily  the  times  of  Immersion  and  Emersion,  and  therefore  N  and 
<p  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon's  limb  and  reckoned 
towards  the  Westy 

QsssQO®— JV— v''  for  an  immersion 

Qa90°--  N+  (f'  for  an  emersion , 


*if  (A  —  ^)  be  restricted  to  values  numerically  JesR  than  12**,  or  18()°,  B  may  b«;  taken  in  the  f^me 
quadrant  with  (A  —  /),  and  have  the  sam'^  sign  as  the  latitude.  For  a  place  where  many  orcii'tatioDii 
are  cibserved,  tables  of  .^,  B^  u  and  u-  for  ditierent  values  of  (A  —  A)i  or  of  E  sin  0  00.4  (^'  tor  di^erent 
declinatioriitf  would  be  convenient 
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and,  taking 

c  sin  C^ssu+t  vf 

c  cos  C^sv+t  v^^ 
in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  angle 
from  the  Vertex  of  the  moon^s  limh,  or  that  point  which  is  nearest  the  zenith, 

V^Q+C 
also  reckoned  towards  the  West. 

For  the  image  as  seen  through  an  inverting  telescope,  add  to  these  angles  180^. 
As  a  check  on  the  accuracy  of  the  work,  we  might  recompute  with  the  last  determined 
time  of  immersion,  or  of  emersion,  ii,  o,  a?,  and  y^  and  we  should  have  for  either, 

(a?-.tt)i+(y-r)»=ife»«0.07413 
or,  log  iii»log  A:as9.4350 

as  the  condition  of  the  phenomenon : 

Or,  using  the  last  computed  values  of  the  several  quantities, 

[(ar-tt)+i  (a/-uO]*     +[(y-»)+<  (y^-t^O]*     =iP«0.07413. 

Greater  values  than  these  indicate  that  the  computed  time  of  immersion  is  too  early,  and 
of  emersion  too  late,  by  a  quantity  proportional  to  the  difference. 

As  an  example,  suppose  it  is  required  to  find  the  times  of  immersion  and  emersion  of 
fi  Ceti,  February  17,  1869,  at  Chicago,  Illinois,  for  which. 

The  data  for  the  computatioii  are  given  on  page  420.  We  see  in  advance  that  ^  is  between  the 
limiting  latitudes ;  that  (d — A)  is  about  7)1^  or  two  hours  after  sunset;  and  that  (H — X)  is  about  fH\ 
or  fbur  hours  less  than  the  star*s  hour  angle  at  setting. 

The  constants  for  the  place  are  : 

1.  sin^  ss  9.8845  1.  cos  ^  » 9.8719 

log£  »9.99n  logjP  s  0.0006 

(1)  log.  £  sin  ^     « 9.8922  (2)       log.  F  cos  ^  « 9.8725        (3) 

From  page  420,  for  time  of  geocentric  conjunction : 

<J  WB      8i>7m.3  d— X«      7»»25m.O 

H         »  +  3b21"9G«  £r-.A»+2b38»17>s+390  49' 

1.  sin  S^ «  9J2202  d' » + 9o  33^5 

Lcosd'as  9.9939 

First  approximation  to  time  of  apparent  conjunction : 

(2)  log.  F  cos  ^    a  9.872      (3)        log.  fi'  Fcob^  =s9i298 
(4)        1.  sin  (H— X)  =  9.806      (5)        I.  cos  (H—  X)    =  9.885 

(7)  =  (3) +  (5)    log  «'  =  9.177 


log/  » 9.4192 

log./jPcos^»9J2917 

Xs     0 

F=  +  .3714 
xr»  +  .5314 
y'«  +  .1663 


(6) « (2)  +  (4)  log  «n9.678 
(8)        log  (z^— «0  a  9.581 
log  (Os  0.096 
Washington  nuan  Hnu^ 

For  this  time : 

h    m     B 

(9)  A*'  =  +  l  15  12 

(10)  H— A=  +  2  39  17 

(11)«(»)+(W)  *— ;i=  +  354»: 

9'M[3 


(0 


«'  =  +  .160 

C5  »8i»  7».3 
+  li>.258»  +  l  15 


(5r')  =  d+(0«     9  88.3 


58*  37' 


(12)  1.  sin(A— ;i) 

(13)  s  (2)         log.  f*  cos  ^  a  9.8725 

(14)  I .  cos  (A — A)  -B  9.7166 

(15)  l.Bind'»9i2202 
(16)s(12>f(13)  logica:9.8038    logv's8.4432 
(17)                             log/ St  9.4192    logii':^9.0083 
(I8)»(13>f(14)  log.  j9  cos  Has  9.58.91  ^     , 
(19)s(l)          log. .4 sin £» 9.8222       d'»+  9  33 

(20)  «(19)-(18)       1.  tan  B  s  0.2331       B  »+59  41 

(21)  I.  sin  B-s  9.9362  ir-d'»+^    ^ 
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(25) 

(26) 

(27) 

(28) 

(29)  =  (25)  +  (26) 

(30) 

(31)  «  (27) +  (28) 

(32) 

(33)-(29)-(30) 

(34) -.(31) -(32) 

(35) 

(36) 

(37) 


XaO 
1 J35X  ^14  »  (0  xf »  +.6642 

r=+.3714 
1 J85X  .1663  =  (0  yf «  +  JW)79 

z»4..6642 

Its +.6365 

9  s +.5793 

V  a +.5903 

M  sin  ir^z— «>B  +  0277 

m  cos  JIfaBy— pgs^.OllO 

x'  =  +.5314 

«/z=+.1019 

yfa:+.1663 


514 


USE    OF    THE    tables: 


(a«)=(19)-)21)        log  A  =  0.8860 
(23)  I.  sin  (B  — «!')  =  0.8851 

(24)=(22)+(23)  log  V  =  0.7711 


(41) 
(42) 


log.  m  sin  .W=s 8.442 
log.  m  cos  J#=:&.041n 


(38) 

(39)  *=  (^5)  -  (36) 

(40)  =  (37) -(38) 

(40) 
(50) 


(43):=(41)-(42)        l.tanJlf=0.401n    ^==+11140  (51)  =  (40)-(50 

(44)  l.co8Jlf=0.567n    JV=+ 72    7  (52) 

(45)=(42)-(44)  log  m  ==  8.474  Jlf-JV=+  39  33  ^-3^  ^  (52)_(49 

(^«)  log  1  =  0.565  ^     ^  (54)  ==(45) 

(47)  1.  Bin  (J»f— JV)  =  0.804  90<>-A'=+17  52  (55) 

(48)=(45)+(46)+(47)     l.co8V;=  8.843  V'=±^    ^  (56) 


iC 


t( 


ii 


«,=292o 
Qr=104 

—  -  COB  ( Jl  —  JV)  =  —  0h.051 


Angle  from  Ji.  point  at  Im. 

at  Em. 


f,'  =  -|-.fl277 
n  Bin  ^•=  x' — It'  =  +.4295 
n  COB  JV=  y'  —  »'  =  -hl3e6 

log.  m  Bin  .V=  9.6;m 

log.  mrosJV==9.1418 

I.  tan  A'=  0.4012 

I.  sin  JV==  9.9785 

log  1  =  0.3455 

log  m  =  8.474 
I.  cos  (^—J^=  0.887 
1.  sin  V;  =  0.0989 
log  ^  =  9.4350 


(57) 
(58)=(53)  +  (54)  -r'(55)    log.  -  cos  {M—X)^  8.706 


—  Bini// 


±0»».602 


(59)=(53)  +  (56)-r('>7) 


For  Im. 


Waskington  mean  time  of  Im. 


h     m 
: — Oh.653 = — 0  39.2        For  Em. 
(r)=     9  22.3 
ri=      8  43.1        of  Em. 
X=     0  42.3 
r,— ;i=     8    0.8       of  Em. 


log  A  sin  ^(>=  9.7794 

h  h     m 

«j8=  +  0.551  =  -|-0  33.1 


(r)  = 

r,= 


9  22.1 
9  55  4 
0  42.3 
9  13.1 


for  Em. 


£/,=r--0 


m 


Chicago  mean  time 
Angle  from  Jf.  point 


u 


ti 


Chicago  mean  time  of  Im. 
Assuming  these  times  and  revising  the  computation,  we  obtain  : 

Forlm.  «',=— 0    ?.l 

»*  Ti— X«    7  59.7 

«»  Qi   =    2920.6 

csin  C|=M  +  «'iu'  =  +    .558 

c  COB  C|  =  r+f'i  »'  =  -(-    .572 

an4  by  the  Traverse  Table,*  C,  =      44^.2 

Angle  from  Vertex  Ki  =  Qi  +  Ci  =      330.8 

We  shall  also  find  in  each  case  as  the  test, 

(X  -_  uY  +  (y  —  »)«  =  0.0741 
very  nearly. 

Instead,  however,  of  an  entire  revision  of  the  work,  a  partial  revision  may  be  made  like  the  follow 
ing  for  correcting  the  time  of  emersion  : 

h    m     B 
4  ;,',  =  + 0  16  33 


r,— x=  9  12.3 

Q^  =s     1030.3 
c  pin  Cjssu-|-<'|  tt'=s-|.    .685 

«co8  Ca=»  +  i'i  i?'  =  -f-    .606 

Ca     =       48^.6 
ra=^+Ci=  151oi) 


(») 


(10)  A— ;i  =  +  3  54  29        ^     ^ 

(11)  =  (9)  +  (10)  A^-.;.=:  +  4  11  '2=62  45 

(12)  I .  sin  (Aj—A)  =  9.9489 

(13)  log  F  cos  ^  =  0.8725 

(14)  I.  COB  (A2— A)  =  0.6606 

(15)  1.  sin  d'«  9.2202) 

(16)  =  (12)+(13)        log  «  =  9.8214  V  log »'=8.4608 

(17)  log /z' =  9.4192  i 

(18)=(13)+(14)     log^cosg^  9.5331     logtt'=8.9523    (52) 
(45)     Ut  Compn       logTO  =  8.474    JI=+lllo  40' 


(35)  . 
(36) 
(37) 
(38) 

(39)  =  (35) +  (36) 

(40)  =  (37) +  (38) 

(50) 

(51)  =  (49) -(50) 


(46) 


log  4- =  0.565     JV=  +  72   43 


(47)  I.  sin(J#— JV)  =  9.798  JI-JV=+38    57 

(48)=:(45)+(46)+(47)     1.  cos  V;=  8.837  90O-JV=+17    17 

y,  =  +  86     4 


(53)  =  (52) -(49) 

(54)  =  (45) 
(55) 

(56) 
(57) 


z'  =  -h  .5314 

u':^  +  .0806 

y' =  4.  .1663 

©'  =  +  .0280 

»BinJV=x'  — «'  =  +  .4418 

»  cos  wV=  y' ~  »' =  40  374 

log  n  Bin  A*=  9.6452 

log  II  cos  JV*=  9.1 380 

I.  tan  wV=  0.5072 

1.  sin  JV'=9i)B00 

log  i-  =  0.3348 
log  m  =  8.474 
I.  cob(JI— JV)=9.8M 
1.  sin  ^  =  9i)990 
log  &= 9.43.50 


Angle  from  JS'.  point  ^t  Em.  «3=+103    21     (53)  ==  (33)  +  (54) +(55)  jog  *  cos  (Jr-.JV)=8.700 


(59)  =  (53) +  (56) +  (57) 


log  —  sin  ^=f).7688 


A  large  portion  of  this  computation  may  be  made  by  the  Traverse  Table  instead  of  logaritJims. 
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h 
—  ^  COB  ( JT— JV)  =  —  0.050 

+  iBinV/ =  +  0.587 

tj  =  +  0.537=  +  0  ^iJ 

(T)=      9  22.3 

Washington  mean  time  Ti^s     0  54 J> 

Chicago  "        «         Ta— X=      9  12.2 

Pages  455-457  coatain  a  list  of  such  occultations  and  near  approaches  as  will  he  visible 
at  Washington  during  the  year  1869.  For  the  latter,  the  time  of  nearest  approach,  the 
nearest  point  of  the  moon's  limb,  and  the  distance  of  the  star  from  the  moon's  limb,  are 
stated. 

At  the  end  of  the  Appendix  will  be  found  a  list  of  most  of  the  occultations,  which  will 
be  visible  between  30^  and  45°  north  latitude,  and  1^  30°^  and  3^  longitude  west  from  Wash- 
ington during  the  years  1868  and  1869.  The  times  of  immersion  and  emersion  in  Wash- 
ington mean  time,  and  the  angle  from  the  vertex  at  emersion,  are  given  for  each  5°  of 
latitude  and  each  30°^  of  longitude  between  the  above  limits,  and  can  easily  be  found  by 
interpolation  for  intermediate  points. 

Jupiter*s  Satellites,  pages  458-490. — These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  W,  afler  a  phase,  indicates  such  as  are  visible  at 
Washington,  or  which  occur  when  the  sun  is  more  than  8°  below  and  Jupiter  more  than  8° 
above  the  horizon  of  that  place. 

2.  A  diagram  for  each  month  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  tlie  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet 

3.  Washington  mean  time  of  geocentric  superior  conjunction,  arranged  for  each  planet 
separately. 

4.  The  rectangular  coordinates  a/  and  y'  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet 

5.  The  factors  by  which  a/  and  ^  are  to  be  multiplied  to  obtain  the  actual  coordinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  north,  positive  towards  the 
east;  and  the  actual  coordinates  x  and  y  at  the  times  of  eclipse  of  each  satellite. 

The  coordinates  are  referred  to  the  centre  of  the  primary  and  the  major  and  minor  axis 
of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is  positive 
when  on  the  east  side  of  the  planet ;  y  is  positive  when  north.  By  means  of  them  the  con- 
figurations of  the  satellite  c€Ui  be  found,  at  any  time. 

The  Elements  of  Saturn* s  Ring,  page  491,  give  the  apparent  magnitude  and  position  of 
its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  the  15th  of  each  month. 

The  Phenomena,  pages  492,  493,  include  the  times  of  conjunction,  opposition  and  quad- 
rature, perihelion  and  aphelion,  stationary  points,  and  conjunction  in  right  ascension  with 
the  moon,  of  the  principal  planets. 

The  Positions  ^of  the  Principal  Observatories  are  given  on  pages  494,  495. 
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In  the  Appendix  will  be  found  tables  of  corrections  of  the  Epheroerides  of  Venus  and 
Mars  on  pages  218-229,  to  adapt  them  to  the  adopted  elements;  a  table  of  reductions  of 
the  mean  places  of  the  Standard  Stars  to  those  adopted  in  the  American  Ephemeris  for 
1870;  and  an  Ephemeris  of  Neptune  for  the  years  1866  to  1869,  computed  from  the 
Tables  of  Professor  Newcomb. 


APPENDIX. 


CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1869. 


The  Precession  of  the  EquiDoxes^  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  250)  are  taken  from  Struve  and  Petebs.     They  arc : 

Prece&sion*  ==:5(y'.241 1 + (^^0002268 1, 

Obliquityf    =23**  27'  54''.22-(K'.4645  i- (K'.OOOOOU  fi. 

Aberration  {=2(y'.4451  ±(y'M  11, 

in  which  <  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com- 
puted from  Petebs^  formulce  given  in  his  Numerus  Constans  Nutationis^  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

The  General  Constants  for  Star  Reduction  are  computed  from  tables  adapted  to  the 
formulae  given  on  page  260. 

In  the  Ephemerides  of  the  Sun,  Moon,  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olxjfsen^s  Tables  du  Soleil  have  been  used.  The  Aberra- 
tion in  these  tables,  20^^255,  has  been  used  in  the  Ephemeris  of  the  Sun.  The  Mean 
Obliquity  exceeds  that  of  Petebs  by  (y^,37. 

The  Mean  Places  of  48  Northern  Circumpolar  Stars,  and  the  Mean  Right  Ascensions  of 
128  Time  Stars,  have  been  taken  from  the  Standard  Mean  Right  Ascensions  of  Circum- 
polar and  Time  Stars^  prepared  for  the  use  of  the  U.  S.  Coast  Survey  by  Dr.  B.  A.  Gould, 
Washington,  1862. 

The  Mean  Places  of  4  Southern  Circumpolar  Stars  are  derived  from  the  British  Nautical 
Almanac  for  1848.  The  authorities  for  the  Mean  Declinations  of  the  128  Time  Stars  and 
the  Mean  Places  of  the  remaining  18  Stars  are  stated  in  the  Appendix  to  the  American 
Ephemeris  and  Nautical  Almanac  for  1865. 

In  the  nomenclature  of  the  Fixed  Stars,  (H)  signifies  that  Hevelius^s  number,  (B)  that 
Bode^s  notation  has  been  used.  Duplicate  notations  have  been  added  in  a  few  cases.  The 
magnitudes,  except  of  stars  south  of  —40°  dec.,  are  Abgelandeb^s. 

The  reductions  from  the  Mean  to  the  Apparent  Places  of  the  Stars  contained  in  Wolfe  k^s 
Tabula  Reductionum  have  been  derived  from  that  work ;  except  that  generally  the  proper 
motions  derived  from  the  authorities  referred  to  in  the  Ephemeris  for  1865  have  been  em- 
ployed, and  for  Polaris  —  0*.07  t*  has  been  applied,  and  the  term  depending  on  <C  —  ^ 
omitted. 

The  reductions  of  the  remaining  154  stars  have  been  taken  from  tables  similar  to  those 
of  Wolfeb^s.  They  include  the  terms  of  the  formula  on  pages  260  and  504,  so  far  as 
sensible,  except  those  depending  on  the  moon^s  longitude.  The  terms  depending  on  2  <C 
have,  however,  been  applied  to  the  four  stars  whose  places  are  given  for  every  day.  The 
values  of  these  terms  for  seven  circumpolar  stars,  computed  for  1870.0,  are  given  in  the 
Table  IV.  of  this  Appendix. 

^ _^___ ■ * n-j T  L -I 

*  Peters'  Kumerus  Constans  JS'iUatianis,  p.  71.  t  Ibid.,  pp.  G6  and  71. 

\  St&uye's  Constant  de  V Aberration^  p.  47. 
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The  right  ascension  of  Sirius  includes  the  term  given  hy  Peters,* 

^=:0».127+0».00050(«-1800)+(y.l71  sin  (u+TT  440 

in  which  ti,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

ti— a  sin  u=sn  (/—  T), 
from  the  elements 

Ts  1791.431,    pa5)sage  through  the  inferior  apsis, 
e  SB      0.7994,  the  eccentricity, 
n  ss     7^.1865,  mean  annual  motion  in  orbit, 
503^.093,  period  of  revolution. 

The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  the  Altnanae  Catalogue  of 
Zodiacal  Stars  printed  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington^  1864;  the  Greenwich  Twelve-Year  Catalogue;  and  the  Catalogue  of  ike 
British  Association. 

The  Ephemeris  of  the  Sun  is  constructed  from  Hansen  and  Olvfsen's  Tables  du  SoleU^ 
Copenhagen,  1853.  The  Sun's  rectangular  equatorial  codrdinates  have  been  computed 
from  the  longitudes  and  latitudes  by  the  following  formula : 

X^R  cos^ 

Y^R  sin  ;i  cos  oi— 19.3  R  d 

Z  ssR  sin  X  sin  ai+44.5  R  d 

X'^X+YaecwJX 

T^Y^XcoatoJX+ZJa,^  9.4  r  R  sin  (©  +  18T*) 

Z'^Z'-X  sin  wJX^  Y  J  0^+21.7  r  R  sin  (©  +  IST) 

in  which  i,  d  and  w  are  referred  to  the  equinox  and  ecliptic  of  the  date  \  JXis  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  0 ;  J  oi  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place. 

The  Sun's  Horizontal  Parallax  at  the  Earth's  mean  distance  has  been  taken  from  Encks's 
discussion  of  the  Transits  of  Venus  in  1761  and  1769,  equal  to  8^^.5776.  Later  discussions 
give  a  value  (K^3  greater.  The  Sun's  Semidiameter  at  the  Earth's  mean  distance  has  been 
taken  as  16^  2^'. 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peibce's  Tables  of  the  Moon^ 
2d  edition^  Washington,  1865.  They  include  the  Tables  of  the  Moon*s  Parallax  con- 
structed from  Walker's  and  Adams's  formula. 

The  Semidiameter  of  the  Moon  has  been  computed  from  the  Moon's  Horizontal  ParaUax 
by  the  formula, 

S=.272274  jr+2'^5. 

A  semidiameter  2^^5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  has  been  derived  from  the  Tables  of  Prof.  Winlock,  which 
are  based  on  the  theory  of  Le  Verbies,  published  in  the  Additions  to  the  Connaissance 
des  Temps  for  1848. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed  from 
Linden Au's  Tables,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables:  applying 
Aiby's  Long  Equation  and  the  corrections  proceeding  from  the  discussion,  by  the  method 


^Jistmmomiche  Jfachriehtefij  Nr.  748,  '*  Elemente  V." 
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of  Least  Squares,  of  Mr.  Hugh  Breen's  results  contained  in  his  paper  on  the  Corrections 
of  LiNDENAu's  Elements  of  the  Orbit  of  Venus ^  &c.,  published  in  the  Memoirs  of  the 
Royal  Astronomical  Society^  Vol.  XVIII. ;  and  adopting  the  secular  variations  of  the  ele- 
ments from  Le  Verrier's  Memoir  on  the  Determination  of  the  Secular  Inequalities  of  the 
Planets^  which  appeared  in  the  Connaissance  des  Temps  for  the  year  1844.  The  following 
are  the  corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0 : 


// 


L=289  51  53.5+2 10669 1^^706  «. 
JT  « 129  32  59.6+49^^57459 «. 
a  =  75  23  27.3+32''.88424«. 
i  r=  S  2S  34.6+  0^^04363  ^ 
e  «  1410''.6847~  0^^11157/. 
n  =  2106641''.438 
a  ^  0.7233323 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from  LiNDENAtT^s 
Tables  in  the  same  manner  as  the  Table*  of  Venus.  Mr.  Hugh  Breen's  results  contained 
in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of  Mars^  published  in  the  Memoirs 
of  the  Royal  Astronomical  Society^  Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le 
Verrier^s  secular  variations  of  the  elements  are  likewise  adopted.  The  following  are  the 
corresponding  corrected  elements,  and  secular  variations  for  Washington,  1855.0 : 


// 


L=320  13  33.87 +689 10 PM527«. 
JT  =333  23  17.84+ 65^^9990/. 
Q=  48  25  55.29+27''.6997/. 
t  =:     1  51     2.20-  0'^0214U. 
e  =  19238''.75     +  0'M8549^ 
n  =  689050^^8927 
a  =       1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulae. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  J^  of  their  value.  Adamses  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4''.9 

corr.  long,  of  node  =—143^^0 

corr.  inclination  =-     ^'.7+ 0^^0149/. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard's  Tables, 
with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and  Saturn,  contained 
in  his  Recherches  sur  Ics  Mouvements  de  la  Planhe  Herschel  [dite  Uranus)^  published  in 
the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  corrections  and  perturbations 
arising  from  the  influence  of  Neptune. 

The  Ephemeris  of  Neptune  is  derived  from  Peirce's  theory  and  Walker's  orbit. 

An  Ephemeris  for  1866-9,  derived  from  Prof  Newcomb's  Tables  of  Neptune^  Wash- 
ington, 1866,  is  given  on  pages  21-27  of  this  Appendix. 
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The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau^s  Tables. 
The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 


Semidiameter. 


3.34 


Log  Dist  Authority. 

0.00    Le  Verrier,  Theory  of  Mercury, 

0.00^ 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  mural  circle. 


Mercury 

Venus  8.546  ifc  0.086 

Mars  (polar)  2.842  d=  0.057  0.25 

Jupiter  (polar)*  18.78   ifc  0.067  0.70 

Saturn  (polar)  8.77   ±  0.039  0.95 

Uranus  1.68   dbO.3  1.30  _ 

Jupiter  (equat.)  20.00  0.70 

Saturn  (equat.)  9.38  0.95 

To  correspond  to  the  apparent  semidiameters  observed  with  the  Washington  mural  circle, 
q\\  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values,  must  be  in- 
creased by  the  constant  quantity,  0^^.57. 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except  those 
for  Bond's  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel's  for- 
inulsB,  suggested  by  T.  Henry  Safford,  jr.  The  formulse  are  given  in  Peirce's  Spherical 
Astronomy  and  Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's  method  in 
(he  Astronomische  Nachrickten^  Vol.  VII.,  and  the  Berliner  Astronomisches  Jakrbuch  for 
1831.     The  formulae  arc  also  to  be  found  in  Chaxjvenet's  Astronomy. 

The  Heliocentric  Coordinates  of  the  Planets  are  given  for  the  computation  of  perturba- 
tions, and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being  unity : 

Ekcke,  a.  JV.,  No.  443. 


Mercury 

Venus 

The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 
Neptune 


4865751 

1 

390000 

1 
354936 
_1 

2680637 

1 


1047.W7D±  0.235 
1 


3501.6 

1 

24905 
1 

15780 


Le  Verrier,  Theor  de  Merc.y  p.  115. 

Le  Verrier,  Thcor.  de  Merc.y  p.  26. 

Burckhardt,  Conn*  des  Temps^  1816,  p.  343. 

Bessel,  Die  Masse  des  Jupiter^  p.  64 

Bessel,  Comptes  Rendus^  1841. 

Lamont,  Mem.  Ast,  Soc,^  Vol.  XL,  p.  54. 
Peirce,  Am.  Ac,  Proc.^  Vol.  I.,  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  tlie  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proofs 
from  the  electrotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

*  In  the  volumos  for  1858  to  1869  incluBive  19'M9,  from  the  Appendix  for  1855,  hu  been  used  for 
the  Washington  EphemeriR. 
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CONSTRUCTION  OF  THE  ALMANAC. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon  and  the 
Lunar  Distances  by  Professor  Runkle,  Mr.  Wright,  and  Mr.  Ff.erel.  Mercury  has  been 
computed  by  Mr.  Austin,  Venus  by  Miss  Mitchell,  Mars  by  Mr.  Eastwood  and  Mr. 
Oliver,  Jupiter  by  Professor  Kendall,  Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr. 
Ferrel,  and  Neptune  by  Professor  Kendall.  The  Fixed  Stars  and  the  General  Constants 
for  Reduction  have  been  computed  by  Mr.  G.  W.  Hill,  and  the  Occultations  by  Mr.  Downes 
and  Mr.  Wiessnxr.  The  Eclipses  have  been  computed  and  the  Charts  projected  by  Mr. 
Wright.  The  Ephemeris  of  Neptune  from  Newcomb's  Tables  has  been  prepared  by 
Mr.  WiESSNER ;  and  the  Occultations  visible  West  of  the  Mississippi  by  Mr.  H.  B.  Hill. 


Corrections  to  he  applied  to  the  Ephemerides  of  Venus  and  Mars^  Pages  218-229. 


Venus. 

Mars. 

Venus. 

Mara. 

1>)Kn 

1MA0 

10D< 

Jm 

Aa 

A  J 

La 

A<5 

iao< 

i/. 

Aa 

Ad 

Aa 

Ad 

8 

n 

8 

II 

8 

// 

8 

II 

Jan. 

I 

+0.02 

+0.4 

+0.04 

—0.5 

July 

10 

—0.05 

—0.1 

—0.04 

—0.3 

11 

.00 

.4 

.03 

.3 

20 

.05 

+  .1 

.05 

.2 

21 

.00 

.6 

.03 

.2 

30 

.04 

.3 

.05 

31 

—  .02 

.7 

.03 

.6 

Aug. 

9 

—  .02 

.6 

.04 

Feb. 

10 

.02 

.6 

.03 

.5 

19 

+  .01 

.6 

.04 

20 

.02 

.4 

.03 

.6 

29 

.02 

.6 

.05 

March 

2 

.02 

.3 

.01 

.3 

Sept. 

8 

.03 

.5 

—  .04 

12 

02 

SI 

.02 

.3 

18 

.06 

.5 

+  .02 

^  .1 

22 

—  .01 

+  .5J 

.04 

.4 

28 

.08 

.4 

.03 

April 

1 

.00 

.0 

.04 

.6 

Oct. 

8 

.10 

.3 

.04 

+  .1 

11 

+  .01 

.0 

.03 

.6 

18 

.12 

.3 

.03 

21 

.02 

—  .1 

.03 

.5 

28 

.13 

.3 

.03 

.2 

May 

1 

.02 

.3 

.02 

.4 

Nov. 

7 

.12 

+  ii 

.02 

.2 

11 

H-  .02 

.5 

.02 

.3 

17 

.12 

.0 

.02 

.2 

21 

—  .01 

.6 

.03 

.3 

27 

.10 

-  .4 

.02 

.2 

31 

.01 

.6 

.03 

.2 

Dec. 

7 

.09 

.8 

.02 

.2 

Jane 

10 

.02 

.6 

.03 

Si 

17 

.09 

1.2 

.02 

+  .1 

20 

.03 

.5 

.04 

.2 

27 

+  .04 

1.7 

+  .01 

.0 

30 

—0.04 

—0.3 

+0.04 

—0.2 

37 

0.03?, 

—2.4 

0.00 

—0.1 
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KEDUCTIONS  OF  THE  MEAN  PLACES  OF  THE  STARS  IN  THE  AMERICAN 
EPHEMERIS,  1865-69,  TO  THOSE  ADOPTED  IN  THE  EPHEMERIS  FOR  1870. 

[t  is  reckoned  from  1865.0.] 


p  Hydri 
e  Piscium 
a  Urs»  Minoris 
Tf  Piscium 
a  Persei 

a  Columbs 
51  Cephei 
fi  Leonis 
I  Leonis 
o  Virginis 

P  Chamffileontis 
a^  Crucis 
/aCorvi 
P  Centauri 


in   RIGHT   ASCENSION. 


—0.221  — 0.0188« 

— 0.C50  — O.OOlOt 

+1.113  +0.05l2e 

+0.005  — 0.0005t 

—0.022  — 0.0002« 

—0.033  — 0.001 3t 

+0.483  +0.03;i2t 

+0.027  +0.0007« 

+0.040  O.OOOOt 

—0.049  — O.OOODt 

—0.007  — 0.0002« 

—0.005  — 0.0004« 

+0.079  +0.0029e 

—0.003  O.OOOOt 


a'  Centauri 
/?»  Scorpii 
^  Draconis 
^  Ophiucbi 
p  Draconis 

6  Ursse  Minoris 

d  Sagittarii 

r  AquilsB 

A  Urss  Minoris 

Groombridge  3241 

61>  Cygni 
1  Pegasi 
fi  Capricorni 
X  Aquarii 


— 0.C25  — 0.002  >« 

+0.042  +omctit 

—0.519  —0.0196* 

—0.023  — 0.0003t 

+0.024  +0.0003« 

—0.084  — 0.0022t 

—0.050  — O.OOlOi 

—0.073  —0.0013* 

+0.537  —0.0048* 

+0i210  +0.0050* 

+0587  +0.0138* 

—0.010  —0.0010* 

—0.035  —0.0015* 

+0.025  +0.0005* 


IN   DECLINATION. 


a  Andromedie 
7  Pegasi 
P  Hydri 
a  CassiopeiB 
pCeti 

e  Piscium 
a  Ursee  Minoris 
e^  Ceti 
ij  Piscium 
0  Piscium 

P  Arietis 
a  Arietis 
^  Ceti 
yCeti 
a  Ceti 

Q  Arietis 
a  Persei 
6  Persei 
rj  Tauri 
^  Persei 

yi  Eridani 
y  Tauri 
e  Tauri 
a  Tauri 
t  Aurig89 

11  Orion  is 
a  AurigsB 
p  Orionis 
P  Tauri 
6  Orionis 

a  Leporis 
c  Orionis 
a  Columbs 
a  Orionis 
fi  Geminornm 


// 


—0.23 
+0.38 
—0.03 
—0.48 
+1.11 

+0.61 
—0.15 
+1.42 
+1.05 
+0.41 

+0.74 
+0.11 
—0.20 
+1.73 
+0.40 

+0.47 
—0.04 
—0.35 
+0.29 
+0.17 

+1.44 
+0.86 
+1.27 
—0.08 
+0.73 

+0.29 
—0.38 
+0.60 
+0.61 
+0.88 

+0.74 
+0.73 
—0.76 
+0.79 
+1.35 


—.005* 
+.012* 
.000* 
—.006* 
+.019* 

+.025* 
—.005* 
+.027* 
+.018* 
+.028* 

+.016* 
+.003*^ 
+.029* 
+.037* 
+.014* 

+.013* 
+.001* 
.000* 
+.012* 
+.026* 

+.031* 
+.028* 
+.022* 
—.001* 
+.008* 

+.019* 
—.004* 
+.016* 
+.020* 
+.030* 

+.026* 
+.014* 
—022* 
+.017* 
+.033* 


y  Geminorum 
51  Cepbei 
e  Cams  Majoris 
6  Can  is  Majoris 
6  Geminorum 

p  Geminorum 

0  Geminorum 
15  Argus 

e  Hydree 

I,  Ursffi  Majoris 

K  Cancri 

a  HydriB 

6  Urs8B  Majoris 

e  Leonis 

fi  Leonis 

a  Leonis 
y^  Leonis 
p  Leonis 

1  Leonis 

a  Urss  Majoris 

6  Leonis 
6  Crateris 
r  Leonis 
V  Leonis 
P  Leonis 

y  Ursa9  Majoris 
o  Virginis 
rj  Virginis 
p  Corvi 
12  Can.  Venat. 

6  Virginis 
a  Virginis 
C  Virginis 
fj  Ursfe  Majoris 
ri  Bootis 


// 


II 


+0.76 

+.013* 

—0.40 

—.048* 

+1.80 

+.024* 

+0.94 

+.027* 

+1.02 

+.029* 

+0.63 

+.017* 

+1.28 

+.o:%* 

+0.89 

+.013* 

+0.62 

+.018* 

—0.13 

+.014* 

+1.16 

+.031* 

+0.15 

+.006* 

+0.47 

+.015* 

+0.83 

+.014* 

+0.34 

+.014* 

+0.62 

+.011* 

+1.50 

+.031* 

+1.07 

+.031* 

+1.34 

+.019* 

+0.19 

+.006* 

+1.06 

+.015* 

+1.57 

-.0.58 

+.016* 

+.011* 

-  -0.74 

+.023* 

+0.37 

+.010* 

+0.10 

+.032* 

+1.35 

+.030* 

+0.65 

+.018* 

+2.32 

+.033* 

+0.26 

+.005* 

+0.83 

+.020* 

+0.56 

+.016* 

+0.70 

+.008* 

—0.22 

—.002* 

+1.21 

+.027* 
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REDUCTIONS  OF  THE  MEAN  PLACES  OF  THE  STARS  IN  THE  AMERICAN 

EPHEMERiS,  1865-69,  TO  THOSE  ADOPTED  IN  THE  EPHEMERIS  FOR  1870. 

\t  is  reckoned  from  1865.0.] 

LX   DECLINATION. 

II 

// 

// 

// 

a  Hootis 

+0.09 

+.005« 

a  Sagittarii 

+0.73 

+.018t 

e  fiootis 

+0.85 

+.016C 

^  Aquils 

+0.24 

+.015t 

a'  Centauri 

—0.10 

— .012« 

d  Sagittarii 

+3.84 

+.030« 

e  Bootis 

+0.97 

+.020« 

d  Aquilas 

+0.67 

— .007« 

a^  Lihrs 

+0.25 

.000< 

K  Aquilas 

+1.61 

+.022« 

/9  Bootis 

+1.06 

+.02le 

y  AqnilaB 

+0.04 

.000« 

ft  Librae 

+1.20 

+.006« 

a  AquilaD 

+0.01 

—smt 

fi^  Bootia 

+0.48 

+.009« 

P  AqFiilaB 

+0.53 

+.014< 

a  Coronse  Boreaiis 

—0.39 

— .012< 

r  AquilaB 

+0.97 

+.009« 

V  Serpeutis 

+0.11 

.000« 

A  Ursffi  Minoris 

—0.52 

— .0I4« 

e  Serpentis 

+0.C3 

+.01  Oi 

a^  Capricorni 

+0.26 

+.0C6« 

e  Coronae  Borealis 

+1.16 

+.016i 

TT  Capricorni 
e  Defphini 

+0.53 

— .050« 

d  Scorpii 

+1.60 

+m2t 

+0.94 

— .023« 

P^  Scorpii 

+0.29 

+.001« 

a  Cygni 

—0.24 

— .0C5i 

6  Ophiuchi 

+1.45 

+.002< 

fl  Aquarii 

+0.95 

+smt 

r  Herculis 

+0.32 

— .004< 

V  Cygni 

+0.97 

+.003< 

a  Scorpii 

—051 

— .004t 

61'  Cy^ni 

+0.88 

+.025t 

17  Draconis 

—0.70 

-..012< 

C  Cygni 

+0.77 

+.014t 

^Ophiuchi 

+1.11 

+.017t 

1  Pegasi 

+0.03 

— .003« 

ri  Herculis 

+0.75 

+.006^ 

/}  Aquarii 

+1.10 

+.008« 

K  Ophiuchi 
d  Herculis 

+1.25 

+.003t 

^  Aquarii 

+0.82 

+.023t 

+0.70 

+.001t 

e  Pegasi 

+0.70 

+.008i 

a}  Herculis 

+0.05 

— .002* 

fl  Capricorni 

+1.73 

+.011 « 

44  Ophiuchi 

+2.09 

+.035t 

a  Aquarii 

+0.18 

—Mm 

p  Draconis 

—0.06 

— .004« 

6  Aquarii 

—0.43 

+.019i 

a  Ophiuchi 

—0.22 

—.OIK 

n  Aquarii 

+1.04 

+.012f 

fi  Herculis 

+1.46 

+.01 7« 

ff  Aquarii 

+053 

+.010t 

y^  Sagittarii 

+0.92 

+.010< 

C  Pegasi 

+0.65 

+.007« 

ft^  Sagittarii 

+1.08 

+.013t 

A  Aquarii 

+1.08 

+.023< 

d  UrsiB  Minoris 

+1.01 

+.024t 

a  Piscis  Australis 

+0.66 

+.010« 

fl  Serpentis 

+1.60 

+.010t 

a  Pegasi 

—0.30 

—.out 

1  AquilflB 

+1.85 

+.020« 

6  Piscium 

+1.86 

+.034« 

a  LjTfB 

—0.33 

— .002« 

I  Piscium 

+0.89 

+.01 4« 

ji  LyroB 

+0.92 

+.017t 

(J  Piscium 

+0.94 

+  028t 

« 

• 

TAB1.E  I. 


lABIB  BHOWDTO  THE  COBBSCnOV  BEQITIBXD.  OV  ACCOVVT  07  BECOHS  DITFStEBCBS 

or  TEB  MOOrs  XOnOB,  Dt  TDTDntO  THE  OBSmrWICH  TIKE  COBEE- 

aPOVDOtO  TO  A  COBEECTED  LITBAB  SIITAXCS. 


I  0'2  0 
1  10  I  50 
1  30  1  40 
1  30    1  30 


0  30  : 
0  40  : 
0  50  : 


0  30  ! 
0  40  : 
0  50    i 


DifffKBce  tt  the  PioportioDal  Logarithmt  in  Ihf  Epkenerii- 


6;it  11  14  16  18.10  n 


0    1'  1  I  3'  2    3 


'3<33    4l4,5<6 


9|l0 


3]  14:  14^ 
l'  15'  15l 
>  15  Ifi 
>i  16  IS 


OirfereBCC  of  the  Prtportifgal  Legirithmt  in  the  Ephemtrli. 


J        S8  60  61  64;66  68  70,72  74,76  7 


o;  o{  0  o|  0  01  0 

4     4     4!    4     4'    4| 
7    7|    8.    8     B     B 

!       M    I    i 
10, 10 11, 

13,  13!  13 
15  15|  16 


11  13  13  13 
14  14  15 
lb  li\  17 


i  15j  16  16  lb  I7j 


r  IB,  J8  I»  19 

ti  19'  1!)  3u,  ai 

9  30'  30  31  31 
'}  30,  31  31  23 


13  13  14 

-^,  16;  i&  17 

1«  19]  I'S  80 


10  10  n 
14' 14 

18  le 

23'  33  34 
34  35  3:j 
3j  36  iJ6 
3:.  26  37 

I      t 


15  16  16  16 
19'  19  30  30 

Sit,  33' a 

I  I  , 

34  35  So!  36 
36  37  37  38, 

27  28  3ti  29j 
27  2d  39:  39 

MM 


13  :  13 
17  I  la 


Sifference  of  the  Prepertional  loiarilhni  Id  the  Ephemcrii. 


104  106  108  110  m 


110  m  m\m  m  mlm  mm 


o  be  addfd  lo  the  npproximale  Greenwich  Time  when  Itie  Proportional  Lo- 


TABLE  n.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FBOM  A  SIDEREAL  TIME  INTERVAL. 

Side 
real. 

Qh. 

1^ 

2^ 

S"*- 

^h. 

5^- 

6*^ 

7h. 

For 
Seconds. 

in 

m 

H 

m      8 

m       8 

m      K 

in      M 

m       8 

m       8 

m       8 

0 

0 

0.000 

0    9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.146 

0  58.977 

1     8.807 

8 

8 

1 

0 

0.164 

0    9.99J 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1     8.971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1    9.135 

2 

.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1    9.298 

3 

.008 

4 

0 

0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1  "0.124 

1    9.954 

7 

.019 

U 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0iJ88 

1  10.118 

8 

.022 

9 

0 

1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1    0.452 

1  10.281 

9 

.025 

10 

0 

1.638 

0  11.468 

0  21597 

0  31.127 

0  40.956 

0  60.786 

1    0.616 

1  10.445 

10 

.027 

11 

0 

1.802 

0  11.632 

0  21.461 

0  31.291 

0  41.120 

0  60.950 

1     0.779 

1  10.609 

11 

.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1     0.943 

1  10.773 

12 

.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  61.278 

1     1.107 

1  10.937 

13 

.035 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1     IJ271 

1  11.100 

14 

.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51605 

1     1.435 

1  11.264 

15 

.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1.599 

1  11.428 

16 

.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1     1.762 

1  11.592 

17 

.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1    1.926 

1  11.756 

18 

.049 

19 

0 

a.ii3 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

.052 

20 

0 

SiJ77 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

1  12.247 

21 

.057 

22 

0 

3.6D4 

0  13.434 

0  2:).263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1     2.745 

1  12.575 

23 

.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1     2.909 

1  12.739 

24 

.066 

25 

0 

4.096 

0  13.025 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1    3.073 

1  12.903 

25 

.068 

2(S 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  63.407 

1     3.237 

1  13.066 

26 

.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

1  13iJ30 

27 

.074 

2d 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1     3.564 

1  13.394 

28 

.076 

2a 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1     3.ri8 

1  13.558 

29 

.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1     30^92 

1  13.722 

30 

.082 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1    4.056 

1  13.886 

31 

.085 

32 

0 

5iJ42 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

.087 

33 

0 

ft  406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1     4.547 

1  14.377 

34 

.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  ^.882 

1     4.711 

1  14.541 

35 

.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1     4.875 

1  14.705 

36 

.098 

37 

0 

6.C62 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1     5.039 

1  14.868 

37 

.101 

3b 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1     5.203 

1  15.032 

38 

.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1    5.367 

1  15.196 

39 

.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1    5.530 

1  15.363 

40 

.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1     5.858 

1  15.638 

42 

.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.356 

1    6.186 

1  16.015 

44 

.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1    6.350 

1  16.179 

45 

.123 

46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

I    6.513 

1  16.343 

46 

.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1    6.677 

1  16.507 

47 

.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1     7.005 

1  16.834 

49 

.134 

50 

0 

8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.162 

51 

.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1    7.496 

1  17.326 

52 

.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1    7.660 

1  17.490 

53 
54 

.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

1  17.654 

.147 

55 

0 

J.OIO 

0  18.840 

■  0  28.670 

0  38.499 

0  48.329 

0  58.158 

1     7.983 

1  17.817 

55 

.150 

56 

0 

0.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1    8.152 

1  17.981 

56 

.153 

57 

0 

9.338 

0  19.168;   0  28.997 

0  38.827 

0  48.656 

0  58.486 

1    8.315 

1  18.145 

57 

.156 

58 

0 

9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1     8.479 

1  18.309 

58 

1    .158 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1     8.643 

1  18.473 

5910.161  Ij 
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TABL.E  II.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


• 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
retU. 

lU 

8"- 

gh. 

lO'^ 

IP- 

W' 

13*»- 

14h. 

15*^ 

For 
SccondK. 

Ul        ■ 

m       8 

in      g 

m       i 

m       H 

m       i 

m       1 

m       ■ 

0 

1  18.636 

1  28.466 

1  38.2C6 

1  48.125 

1  57.955 

2    7.784 

2  17.614 

2  27.443 

■ 

t 

1 

1  18.800 

1  28.63C 

1  38.459 

1  48.289 

1  58.119 

2    7.948 

2  17.77^ 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  58.282 

2    8.112 

2  17.941 

2  27.771 

2 

.005  ■ 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58.446 

2    8.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2    8.440 

2  18.269 

2  28.099 

4 

.011 

5 

1  19.456 

1  29.285 

1  39.115 

1  48.944 

1  58.774 

2    8.603 

2  18.433 

2  28J263 

5 

.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2    8.767 

2  18.597 

2  28.426 

6 

.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2    8.931 

2  18.761 

2  28.590 

7 

.019  I 

8 

1  19.947 

1  29.777 

1  39.606 

1  49,436 

1  59.265 

2    9.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59.429 

2    9.259 

2  19.088 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2    9.423 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  59.757 

2    9-586 

2  19.416 

2  29.245 

11 

.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2    9.750 

2  19.580 

2  29.409 

12 

.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50555 

2    0.084 

2    9.914 

2  19.744 

2  29.573 

13 

.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2    0.248 

2  10.078 

2  19.907 

2  29.737 

14 

.038  t 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2    0.412 

2  10.242 

2  20.071 

2  29.901 

15 

.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2    0.576 

2  10.405 

2  20iJ35 

2  30.065 

16 

.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2    0.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2    0.904 

2  10.733 

2  20.563 

2  30.392 

18 

.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2    1.067 

2  10.897 

2  20.727 

2  30.556 

19 

.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2    1.231 

2  11.061 

2  20.890 

2  30.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2    1.395 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2    1.559 

2  11.388 

2  21.218 

2  31.048 

22 

.060  , 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2    1.723 

2  11.552 

2  21.382 

2  31.211 

23 

.C63 

24 

1  22.568 

1  32.398 

1  42i227 

1  52.057 

2    1.887 

2  11.716 

2  21.546 

2  31.:^5 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2    2.050 

2  11.880 

2  21.709 

2  31.539 

25 

.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2    2.214 

2  12.044 

2  21.873 

2  31.703 

26 

.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2    2  378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2    2.542 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

29 

1  23.387 

1  33iil7 

1  43.047 

1  52.876 

2    2.706 

2  12.535 

2  22.365 

2  32.194 

29 

.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2    2.869 

2  12.699 

2  22.529 

2  32.358 

30 

.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2    3.0^:3 

2  12.863 

2  22.692 

2  32.522 

31 

.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2    3.197 

2  13.027 

2  22.856 

2  32.686 

32 

.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2    3.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

1  24iW7 

1  34.036 

1  43.866 

1  53.695 

2    3.525 

2  13.354 

2  23.184 

2  33.013 

34 

.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2    3689 

2  13.518 

2  23.348 

2  33.177 

35 

.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2    3.Q52 

2  13682 

2  23.512 

2  33.341 

36 

.0!>8 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2    4.016 

2  13.846 

2  23.675 

2  33.505 

37 

.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2    4.180 

2  14.010 

2  23.839 

2  33669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2    4.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2    4.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109  1 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2    4.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2    4.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2    4.999 

2  14.829 

2  24.658 

2  34.488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2    5.163 

2  14.993 

2  24.822 

2  34.652 

44 

lao 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2    5.327 

2  15.156 

2  24.986 

2  34  816 

45 

.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55  661 

2    5.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  36.166 

1  45.JK)5 

1  55.825 

2    5.655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

1  36.330 

1  46.159 

1  55.989 

2    5818 

2  15.648 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  56.153 

2    5.982 

2  15.812 

2  25.641 

2  35.471 

49 

.134  , 

50 

1  26.828 

1  36.657 

1  46  487 

1  56.316 

2    6.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2    6.31(. 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  36.i)85 

1  46.815 

1  56.644 

2    6474 

2  16.303 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2    6637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2    6.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2    6.965 

2  16.795 

2  26.624 

2  36.454 

55 

.150 

56 

1  27.811 

1  37.640 

1  47.470 

I  57.299 

2    7.129 

2  16.959 

2  26.788 

2  36618 

56 

.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2    7.2<)3 

2  17.122 

2  26.952 

2  36.781 

57 

.156 

58 

1  28.138 

1  37.968 

1  47.797 

1  57.627 

2    7.457 

2  17.286 

2  27.116 

2  36.945 

58 

.158 

59 

1  28302 

1  38.132 

1  47.961 

1  57.791 

2    7620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 
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TABLE  II.-SIJ)EREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  PBOSf  A  SIDEREAL  TIME  INTERVAL. 


Sido- 
roiU. 

16»»- 

lU 

lU    M 

0 

2  37.273 

1 

2  37.437 

2 

2  37.601 

3 

2  37.764 

4 

2  37.928 

5 

2  38.092 

6 

2  38i256 

7 

2  38.420 

8 

2  38.584 

9 

2  38.747 

10 

2  38.911 

11 

2  39.075 

12 

2  39ii39 

13 

2  39.403 

14 

2  39.566 

15 

2  39.730 

16 

2  39.894 

17 

2  40.058 

18 

2  40i222 

19 

2  40.386 

90 

2  40.549 

21 

2  40.713 

22 

2  40.877 

23 

2  41.041 

24 

2  41.205 

25 

2  41.369 

26 

2  41.532 

27 

2  41.606 

28 

2  41.860 

29 

2  42.024 

30 

2  42.188 

31 

2  42.352 

32 

2  42.515 

33 

2  42.679 

34 

2  42.843 

35 

2  34.007 

36 

2  34.171 

37 

2  43.334 

38 

2  43.498 

39 

2  43.662 

40 

2  43.826 

41 

2  43.990 

42 

2  44.154 

43 

2  4^.317 

44 

2  44.481 

45 

2  44.645 

46 

2  44^09 

47 

2  44.973 

48 

2  45.137 

49 

2  45.300 

50 

2  45.464 

51 

2  45.628 

52 

2  45.792 

53 

2  45.956 

54 

2  46.120 

55 

2  46.283 

56 

2  46.447 

57 

58 
59 


2  46.611 
2  46.775 
2  46.939 


17h. 


m 
2 
2 
2 
2 
2 


47.102 
47.266 
47.430 
47.594 

47.758 


2  47.922 
2  48.085 
2  48.249 
2  48.413 

2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 

2  50.5431 

2  50.707 

2  50.870 

2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  55.6^1 
2  55.785 
2  55.949 


2 
2 
2 
2 
2 


56.113 
56.277 
56.441 
56.604 

56.768 


18^ 


m  K 
2  56.932 
2  57.096 
2  57.26'J 
2  57.424 
2  57.5«7 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 

2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1.683 

1.847 
2.011 
2.174 
2.338 

2.502 


3  2.666 

3  2.830 

3  2.994 

3  3.157 

3  3.321 

3  3.485 

3  3.649 

3  3.813 

3  3.977 

3  4.140 


19^- 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.581 
7.745 
7.908 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 

9.219 
9.383 
9.547 
9.710 
9.874 


3  10.038 

3  10.202 

3  10.366 

3  10.530 

3  10.693 

3  10.857 

3  11.021 

3  11.185 

3  11.349 

3  11.513 

3  11.676 

3  11.840 

3  12.004 

3  12.168 

3  12.332 


3 
3 
3 
3 
3 


12.496 
12.659 
12.823 
12.987 
13.151 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 

3 

-» 
o 


4.304 
4.468 
4.632 
4.796 
4.960 

5.123 
5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 

6.598 


3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 

3  14.298 

3  14.461 

3  14.625 

3  14.789 


3 
3 
3 
3 
3 


14.953 
15.117 
15.281 
15.444 
15.608 


3  15.772 

3  15.936 

3  16.100 

3  16.264 

3  16.427 


20 


h. 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


3 
3 
3 
3 
3 


3 
3 
3 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17.574 
17.738 
17.902 
18.066 

18J229 
18.393 
18.557 
18.721 

18.885 

19.049 
19.212 
19.376 
19.540 
19.704 

19.868 
20.032 
20.195 
20.359 
20.523 


3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 


21.506 
21.670 
21.834 
21.997 
22.161 


3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 


3  23.144 
3  23.308 
23.472 
23.636 

23.800 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


23.963 
24.127 
24.291 
24.455 
24.619 

24.782 
24.946 
25.110 
25.274 
25.438 

25.602 
25.765 
25.929 
26.093 
26.257 


21' 


m 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


26.421 
26.585 

26.748 
26.912 
27.076 

27.240 
27.404 
27.568 
27.731 
27.895 


3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


28.878 
29.042 
29.206 
29.370 
29.533 

29.697 
29.861 
30.025 
30.189 
30.353 


3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 


3 
3 
3 
3 
3 


31.336 
31.499 
31.663 
31.827 
31.991 


3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 


3 
3 
3 
3 
3 


33.793 
33.957 
34.121 
34.284 
34.448 


3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 


3 
3 
3 
3 
3 


35.431 
35.595 
35.759 
35.923 
36.086 


22 


Ob. 


m       H 

3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 

3  37.233 

3  37.397 

3  37.561 

3  37.725 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


37.889 
38.052 
38.216 
38.380J 
38.544i 

38.708 
38.871 
39.035 
39199 
39.363 


3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


41.165 
41.329 
41.493 
41.657 
41.820 

41.984 
42.148 
42.312! 
42.476 
42.639 


3  42.803 
3  42.967 
3  43.131 
3  43.295; 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.769 
3  44.933 
3  45.097 

3  45.261 
3  45.425; 
3  45.508 
3  45.752 
3  45.916 


23 


h. 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


46.080 
46.244 
46.407 
46.571 
46.735 

46.899 
47.063 
47.227 
47.390 
47.554 

47.718 
47.882 
48.046 
48.210 
48.373 

48.537 

48.701 
48.865 
49.029 
49.193 


3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


50.175 
50.339 
50.503 
50.667 
50.831 

50.995 
51.158 
51.322 
51.486 
51.650 


3  51.814 
3  51.978 
3  52.141 
3  52.305 
3  52.469 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


52.633 
52.797 
52.SK)1 
53.124 
53.288 

53.452 
53.616 
53.780 
53.943 

54.107 


For 
Seconds. 


3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 


3 
3 
3 
3 
3 


55.090 
55.254 
55.418 
55..^82 
55.746 


s 
1 
2 
3 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 


0.003 
.005 
.008 
.011 

.014 
.016 
.019 
.022 
.025 

.027 
.030 
.033 
.035 
.038 

.041 
.044 
.046 
.049 
.052 

.055 
.057 
.060 
.063 
.066 

.068 
.071 
.074 
.076 
.079 

.082 
.085 
.087 
.090 
.093 

.096 
.098 
.101 
.104 
.106 

.109 
.112 
.115 
.117 
.120 

.123 
.126 
.128 
.131 
.134 

.137 
.139 
.142 
.145 
.147 


55 
56 


57 


.150 
.153 
.156 

.l.'hi 
59  \H>I 


67 
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TABLE  III.-MEM  SOLAR  INTO  SIDEREAL  TIME. 


r 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


MefiD 

Solar. 


m 
0 
1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

Id 
IJ) 

20 
21 
22 

2a 

24 

25 

26 
27 

28 
20 

30 
31 
32 
33 
34 

35 
36 
37 
38 
3i) 

40 
41 
42 
43 
44 

45 
46 
47 

48 
4<J 

50 
51 
52 
53 
54 

55 
56 
57 

58 
50 


0 


b. 


in 
0 

0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 


0.000 
0.164 
0.320 
0.493 
0.657 


1^- 


0  0.821 

0  0.986 

0  1.150 

0  1.314 

0  1.478 


1.643 

1.807 
1.971 
2.136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.285 
3.450 
3.614 
3.778 
3.943 

4.107 
4.271 
4.435 

4.690 
4.764 

4.928 
5.003 
5.257 
5.421 
5.585 

5.750 
5.014 
6.078 
6.242 
6.407 

6.571 
6.7;^') 

6.o;k. 

7.064 
7.228 

7.302 
7.557 
7.721 

7.885 
8.040 

8.214 

8.378 
8.542 

8.707 
8.871 

0.035 
0.100 
9.364 
9.528 
0.60a 


m 
0 
0 
0 
0 
0 


9.856 
10.021 
10.185 
10..349 
10.514 


0  10.678 

0  10.842 

0  11.006 

0  11.171 

0  11.335 

0  11.4*)!) 

0  11.663 

0  11.828 

0  11.992 

0  12.156 


2' 


0 
0 
0 
0 
0 


12.321 
12.485 
12.649 
12.813 

12.978 


0  13.142 

0  13.306 

0  13.471 

0  13.635 

0  13.799 

0  13.963 
0  14.128 
0  14.292 
0  14.456 
0  14.620 


0 
0 
0 
0 
0 


14.785 
14.949 
15.113 
15.278 
15.442 


0  15.6% 

0  15.770 

0  15.935 

0  16.000 

0  16.263 

0  16.427 

0  16.502 

0  16.7.J6 

0  16.020 

0  17.085 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


17.240 
17.413 
17.577 
17.742 

17.906 

18.070 
18.234 
18.300 
18.563 
18.727 

18.802 
10.056 
10.221) 
10.384 
10.540 


lU 

0 
0 
0 
0 
0 


10.713 
10.877 
20.041 
20.206 
20.370 


0  20.534 
0  20.699 
0  23.863 
0  21.027 
0  21.191 

0  21.356 

0  21.520 

0  21.684 

0  21.849 

0  22.013 

0  22.177 

0  22.341 

0  22.506 

0  22.670 

0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 

0  24.805 
0  24.970 
0  25.134 
0  25.298 


3^ 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


25.463 
25.627 
25.791 
25.955 
26.120 

26.284 
26.448 
26.612 
26.777 
26.941 

27.105 
27,270 
27.434 
27.508 
27.762 


0  27.027 
0  28.001 
0  28.255 
0  28.420 
0  28.584 


0 
0 
0 
0 
0 


28.748 
28.912 
20.077 
20.241 
20.405 


m 
0 
0 
0 
0 
0 


20.569 
29.7:14 
29.898 
30.062 
30.227 


0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 

0  31.376 

0  31.541 

0  31.705 

0  31.869 

0  32.034 

0  32.198 

0  32.362 

0  32.526 

0  32.691 

0  32.855 

0  33.019 

0  33.183 

0  33.348 

0  33.512 

0  33.676 

0  33.841 

0  34.005 

0  34.169 

0  34.333 

0  34.408 

0  34.662 

0  34.826 

0  34.0i)0 

0  35.155 

0  35.319 

0  35.483 

0  :)5.648 

0  35.812 

0  35.976 


0 
0 
0 
0 
0 


36.140 
36.305 
36.469 
36.633 
36.798 


0  36.962 

0  37.126 

0  37.2i)0 

0  37.455 

0  37.619 


0 
0 
0 
0 
0 


37.783 
37.947 
38.112 
38.276 

38.440 


0  38.605 
0  38.769 
0  38.933 
0  30.007 
0  30.262  i 


m 
0 
0 
0 
0 
0 


39.426 
30J>00 
39.754 
39.910 
40.083 


X 


0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 

0  41.233 

0  41.397 

0  41.561 

0  41.726 

0  41.800 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.€26 
0  44.190 

0  44.354 
0  44.518 
0  44.683 

0  44.847 
0  45.011 


0 
0 
0 
0 
0 


45.176 
45.340 
45.504 
45.668 
45.833 


0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.083 
0  47.147 
0  47.311 
0  47.475 

0  47.640 
0  47.804 
0  47.068 
0  48.132 
0  48iK)7 

0  48.461 

0  48.625 

0  48.700 

0  48.054 

0  40.118 


6 


b. 


m  H 
0  40.282 
0  40.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 

0  51.911 

0  52.075 

0  52.239 

0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  53.225 

0  53.380 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

0  54.211 
0  54.375 
0  54.530 
0  54.703 
0  54.868 

0  55.032 
0  55.106 
0  55.361 
0  55.525 
0  55.689 

0  55.853 
0  56.018 
0  56.182 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

0  57.496 
0  57.661) 
0  57.825 
0  57.080 
0  58.153 

0  58.317 

0  58.482 
0  58.646 
0  58.810 
0  58.075 


'h. 


m  H 
0  50.1391 
0  5:».3:)3 
0  50.4671 
0  59.632 
0  59.706 

0  59.969 
0.124 
0.289 
0.453 
0.617 

0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.932 
2.096 
2ii6a 

2.424 

2.580 
2.753 
2.917 
3.081 

3.246 
3.410 
3.574 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

4.888 
5.053 
5517 
5.381 
5.546 

5.710 
5.874 
6.038 
6.233 
6.367 

6.531 
6.695 

6.863 
7.024 

7.188 

7.353 
7.517 
7.681 

7.845 
8.010 

8.174i 
8.338 
8.502| 
8.6671 
8.831i 


IQ 


For 
Seconds. 


8.995 
9.160 
9.324 
9.488 
9.652 

9.817 

9.981 

10.145 

10.310 

10.474 

10.638 
10.802 
10.967 
11.131 
11.295 

11.459 
11.6^ 
11.78t- 
11.952 
12.117 

12.281 
12.445 
12.609 
12.774 
12.938 

1.3.102 
13.266 
13.431 
13.595 
13.759 

13.924 
14.088 
14.252 
14.416 
14.581 

14.745 
14.909 
15.073 
15.238 
15.402 

15.566 
15.r31 
15.895 
16.059 
16J223 

16.388 
16.552 
16.716 
16.881 
17.045 

17.20i) 
17.373 
17.538 
17.702 

17.866 

18.030 
18.195 
18.359 
le.523 
18.6881 


3 
4 


0.003 
2!  .005 
.008 
.011  I 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 

24 

25 
26 
27 
28 

29 

30 
31 
32 
33 
34 

35 
36 
37 

:)8 

39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52' 


54 

55 

56 
57 

58 


.014 
.016 
.019 
.022 
.025 

.027 
.030 
.033 
.036 
.038  , 

.041 
.044 
.047 
.049 
.052 

.055 
.057 
.060 
.063 
.066  ' 

.068 
.071 
.074 
.077 
.079 

.082 
.085 
.088 
.090 
.093 

.096 
.099 
.101 
.104 
.107 

.110 
.112 
.115 
.118 
.120 

.123 
.126 
.12J 
.131 
.134 

.137 
.140 
.142 
.145 
.148 

.151 
.153 
.156 
.l.'»9 


59  0.162 
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TABL<£  III.-MEAN  SOLAR  INTO  SroEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TI.^E  INTERVAL. 

iMean 

Solnr. 

m 

gh. 

gh. 

10*^ 

11^ 

12^ 

13^- 

14h. 

15"^ 

For 
Seconds. 

m      8 

m      M 

m       ■ 

m       a 

m 

• 

m       « 

m       M 

Ul           K 

0 

1  18.652 

1  28.708 

1  38.565 

1  48.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

8 

s 

1 

1  19i)16 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.2il8 

2  18.155 

2  28.011 

1 

0.003 

2 

1  19.180 

1  2JK037 

1  38.893 

1  48.750 

1 

58.606 

2    8.463 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1 

58.771 

2    8.627 

2  18.483 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

.011 

& 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.12:) 

2  18.976 

2  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1 

59.428 

2    9.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1 

59.592 

2    9.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1 

59.756 

2    9.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1 

59.920 

2    9.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0J249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.596 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22137 

1  31.994 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

23 

.055 

21 

1  22.302 

1  32158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22  466 

1  32.322 

1  42179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.2J0 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22794 

1  32.651 

1  42.507 

1  52.364 

2 

2i220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

26 

1  23  123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

.074 

28 

I  23451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079 

30 

1  23780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1  23944 

1  33.801 

1  43.657 

1  53.514 

2 

3570 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24  109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

.088 

33 

1  24  27;i 

1  34  129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

.090 

34 

1  24  437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34  786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25ii59 

1  35.115 

1  44.971 

1  54.828 

2 

4.6S4 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34  747 

42 

.115 

43 

1  25.916 

1  35  772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.a54 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26iM4 

1  36101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

45 

.123 

46 

1  26.408 

1  36.26r> 

1  46  121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.57^ 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.568 

47 

.129 

48 

1  26737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36.389 

52 

.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  {27.723 

1  37.579 

1  47.436 

1  57ii92 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59 

0.1G2 
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TABLE  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean  J 
Solar.'^ 


16' 


m 
0 
1 
2 
8 
4 

5 
6 
7 
81 

9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 

39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


m      B 
2  37.704 

2  37.868 
2  38.032j 
2  38.196 
2  38.361 

2  38.525 

2  38.689 

2  38.854 

2  39.018 

2  39.182 

2  39.346 

2  39.511 

2  39.675 

2  39.830 

2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 


17h. 


2 
2 
2 
2 
2 


40.989 
41.153 
41.318 
41.482 
41.646 


2  41.610 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.6:32 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 


2 

2 
2 
2 
2 

2 
2 
2 
2 
2 


44.275 
44.439 
44.603 
44.767 
44.932 

45.096 
45.260 
45.425 
45.589 
45.753 


2  45.917 
2  46  082 
2  46.246 
2  46.410 
2  46.574 


2 
2 
2 
2 
2 


46730 
46.903 
47  067 
47  232 
47.396 


m  s 
2  47.560 
2  47.724 
2  47.889 
2  48  053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 


2 
2 
2 
2 
2 


49.203 

49.367 

49.531 

49.6961 

49.860 


2  50.024 
2  50.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52  160 
2  52.324 

2  52.488 
2  52.653 
2  52.S17 
2  52.981 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 

2  54.295 

2  54.460 

2  54.624 

2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 


2 
2 
2 
2 
2 


55.774 
55.938 
56.102 
56.267 
56.431 


18^^- 


2  56.595 
2  56  759. 
2  56  924; 
2  57.088 
2  57.2o2 


m  8 
2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 


2 
2 
2 

2 
2 


58.238 
58.402 
58.566 
58.731 
58.895 


19' 


2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 


2 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


59.881 
0.045 
0.209 
0.373 
0.538 

0.702 
0.866 
1.031 
1.195 
1.359 

1.523 
1.688 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 
2.838 
3.002 

8.166 
3.330 
3495 
3.659 
3.823 


3  3.988 

3  4.152 

3  4.316 

3  4.480 

3  4.645 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


4.80t) 
4.973 
5.137 
5.302 
5.466 

5.630 
5.795 
5.959 
6.123 
6.287 

6.4r)2 
6  616 
6.780 
6  944 
7.109 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


7.273 
7.437 
7.602 
7.766 
7.930 

8.094 
8.259 
8.423 
8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 

9.737 

9.901 

10.066 

10.230 

10.394 


3  10.559 

3  10.72:) 

3  10.887 

3  11.051 

3  11.216 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


11.380 
11.544 
11.708 
11.873 
12.037 

12.201 
12.366 
12.530 
12.694 
12.858 


3  13.023 

3  13.187 

3  13.351 

3  13.515 

3  13.680 

3  13.844 

3  14.008 

3  14.173 

3  14  :)37 

3  14.501 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


14.665 
14.8:)0 
14.J)94 
15.158 
15.322 

15  487 
15651 

15  815 
15.980 
16.144 

16.308 
16472 

16  6:^7 
16  801 
16  965 


20^ 


m 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


2V 


17.120 
17.294 
17.458 
17.622 
17.787 

17.951 
18.115 
18.279 
18  444 

18.608 

18.772 
18.937 
19.101 
19.265 
19.429 

19.S94 
19.758 
19.922 
20.086 
20  251 

20.415 
20.579 
20.744 
20.908 
21.072 

21.236 
21.401 
21.565 
21.729 
21.893 

22.058 
22.222 
22.386 
22.551 
22.7151 


3  22  879 
3  23.043 
3  23.208 
3  23.372 
3  23.536 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


23  700 

23  865 
24.029 
24.193 
24.358 

24.522 

24  686 

24  850 
25.015 
25.179 

25  343 
25  5^>8 
25.672 

25  8;« 

26.000 


3  126165 
3  26  ;W9 
3  26  493 
3  26657 
3  26822 


m  * 
3  26.986 
3  27.150 
3  27.315 
3  27.479 
3  27.643 


3 
3 
3 
3 
3 


27.807 
27.972 
28.136 
28.300 
28.464 


3  28.629 
3  28.793 
3  28.957 
8  29.122 

3  29.286 

3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 


3 
3 
3 
3 
3 


31.093 
31.257 
31.421 
31.586 
31.750 


3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.557 
3  33.r21 
3  33.886 
3  34  050 
3  34.214 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


34.378 
34.543 
34.707 
34.871 
35.035 

a5.200 
35.364 
35  528 
35.603 
35.857 


22 


b. 


23^- 


3  36  021 

3  :i6r<) 
3  :i6:)50 

3  36  514 
3  36678 


m       g 

3  36.842 
3  37.007 
3  37.171 
3  37.335 
3  37.500 

3  37.664 
3  37.828 
37.992 


m  M 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 


3 
3 
3 

3 
3 
3 
3 
3 


38.1571 
38.321 ! 

I 

38.4^5 
38.649 
38.814 
38.978 
39.142 


3 
3 
3 
3 
3 


47.520 

47.685 
47.849 
48.013 

48.177 


3  39.3071 
3  39.471 
3  39.635 


3  39.799 


3  39.964 

3  40.128 
3  40.292 
8  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
8  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.264 
3  42.428 

3  42.592 
3  42.756 
3  42.921 
3  43.085 
3  43.249 


3  48.342 
8  48.506 
a  48.670 
3  48.834 
3  48.1KI9 

3  49.163 
3  49.:)27 
3  49.492 
3  49.656 
3  49.820 


3 
3 
3 
3 
3 


3 
3 
8 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


49.984 
50.149 
50.313 
50.477 
50.642 

50.806 
50.970 
51.134 
51.299 
51.463 

51.627 
51 .791 
51.956 
52.120 
52.284 

52.449 
52613 
52.777 
52.941 
53.106 


4:)413 
43.578 
43.742 
43.906 
44.071 


3  44.235 
3  44  309 
3  44.563 
3  44.728 
3  44.8921 


3  53.270 
3  53  434 
3  53.598 
3  53  763 
3  53.927 


3  45.056' 
3  45.223J 
3  45  385 
3  45  549 
3  45.713J 

3  45.878' 
3  46  042 
3  46.2061 
3  46.370 
3  46  535 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


54  091 
54  256 
54  4;!0 
54.584 

54.748 

54.913 
55.077 
55.241 
55.405 
55.570 


3  55.734 
3  55  898 
3  56063 
3  56.227 
3  56.391 


For 
SecoDdft. 


s 
1 

2 
3 


5 
6 


0.003 
.0(15 
.003 
.011 


.014 
.016 
7|  .019 
8;  .022 
9>    .025 


10 
11 
12 


14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

29 

30 
31 
32 
33 
34 


36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 

^ 

55 
56 
57 

58 


.027 
.030 
.033 


13    .036 


.033 

.041 
.044 
.047 
.049 
.053 

.055 
.057 
.060 
.063 
.0G6 

.068 
.071 
.074 
.077 
.079 

.082 
.085 
.088 
.090 
.093 


35  .096 
.099 
.101 
.104 
.107 

no 

.112 
.115 
.118 
.120 

.123 
.126 
.129 
.131  ' 
.134 

.137 
.140 
.142 
.145 
.148 


.151 
.153 
.156  • 
_    .159  ; 
59  0.162 
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TABIiG  IV. 


TABLE  GIVING,  FOR  SKVEN  POLAR  STARS,  THE  CORRECTIONS 

OF  THE  APPARENT  PLACE  WHICH   DEPEND  ON  THE 

ARGUMENT  2  ^  IN  NUTATION.— 1870.0. 

• 

o 

1 

o 

O 

0 

a  Urs. 

Min. 

51  Cophei. 

32  Camelop. 

e  Urs.  Min. 

6  Urs.  Min. 

• 

"k  Urs.  Min. 

a  Octantis. 

m 

0 

S 

1 

U 

R.A. 

Dec 

R.  A. 

Oea 

R.  A. 

Dec 

R.  A. 

Dec 

R.  A. 

Doc 

R  A. 

Doc. 

R.  A. 

Dec. 
-.'69 

-.233 

+.'63 

+.':2i 

+.'09 

+.056 

-.'62 

+.011 

-.'69 

-.006 

-.09 

-.150 

-.'08 

+.013 

9d 

2 

.2;w 

.02 

.012 

.09 

.056 

.01 

.013 

.08 

-.001 

.09 

.138 

.08 

-.018 

.09 

92 

4 

.242 

.02 

+.003 

.09 

.055 

—.01 

.015 

.08 

+.005 

.09 

.115 

.08 

.049 

.09 

94 

6 

.245 

+.01 

-.005 

.09 

.055 

.00 

.016 

.08 

.010 

.09 

.097     .081 

.080 

.09 

96 

8 

.246 

.00 

-.014 

.09 

.054 

.00 

.018 

.08 

.016 

.09 

.078 

.09 

.110 

.09 

98 

10 

-.246 

.00 

-.023 

+.09 

+.052 

+.01 

+.019 

-.07 

+.021 

-.08 

-.059 

-.09 

-.139 

.08 

100 

12 

.246 

-.01 

.031 

.09 

.051 

.01 

.021 

.07 

.026 

.08 

.040 

.09 

.168 

.08 

102 

14 

.244 

.01 

.039 

.08 

.049 

.02 

.022 

.07 

.031 

.08 

-.020 

.09 

.196 

.08 

104 

16 

.241 

.02 

.048 

.08 

.047 

.03 

.023 

.06 

.036 

.08 

.000 

.09 

.224 

.08 

106 

18 

.237 

.02 

.056 

.08 

.045 

.03 

.024 

.06 

.041 

.07 

+.019 

.09 

.250 

.07 

108 

20 

-iJ30 

-.03 

-.063 

+.08 

+.042 

+.04 

+.025 

-.05 

+.046 

-.07 

+.039 

-.08 

-.275 

.07 

110 

22 

.224 

.03 

.071 

.07 

.039 

.04 

.026 

.05 

.0.30 

.07 

.058 

.08 

.298 

.07 

112 

24 

.216 

.04 

.078 

.07 

.036 

.05 

.027 

.04 

.054 

.06 

.078 

.08 

.320 

.06 

114 

26 

iJ07 

.04 

.084 

.07 

.033 

.05 

.027 

.04 

.058 

.06 

.097 

.08 

.341 

.06 

116 

28 

.107 

.05 

.091 

.06 

.030 

.06 

.028 

.03 

.062 

.05 

.115 

.08 

.360 

.05 

118 

30 

-.187 

-.05 

-.096 

•+.06 

+.027 

+.06 

+.028 

-.02 

+.065 

-.05 

+.133 

-.07 

-.377 

-.05 

120 

32 

.175 

.06 

.102 

.05 

.023 

.06 

.028 

.02 

.068 

.04 

.150 

.07 

.392 

.04 

122 

34 

.162 

.06 

.107 

.05 

.020 

.07 

•028 

.01 

.071 

.04 

.166 

.07 

.406 

.03 

124 

36 

.149 

.07 

.111 

.04 

.016 

.07 

.028 

-.01 

.073 

.03 

.182 

.06 

.417 

.03 

126 

38 

.135 

.07 

.115 

.03 

.012 

.07 

.028 

.00 

.075 

.03 

.196 

.06 

.426 

.02 

128 

40 

-.120 

-.07 

-.118 

+.03 

+.008 

+.07 

+.028 

+.01 

+.077 

-.02 

+.210 

-.05 

-.434 

-.02 

130 

42 

.105 

.07 

.120 

.02 

+.004 

.08 

.027 

.01 

.078 

.01 

j;i23 

.05 

.439 

.01 

132 

44 

.089 

.08 

.122 

.02 

.000 

.08 

.026 

.02 

.079 

-.01 

.235 

.04 

.442 

-.01 

134 

46 

.073 

.08 

.124 

+.01 

-.004 

.08 

.026 

.02 

.079 

.00 

.245 

.04 

.443 

.00 

136 

48 

.056 

.08 

.125 

.00 

.007 

.08 

.025 

.03 

.079 

.00 

iJ54 

.03 

.442 

+.01 

138 

50 

-.039 

-.08 

-.125 

.00 

-.011 

+.08 

+.024 

+.04 

+.079 

+.01 

+.262 

-.02 

-.438 

+.01 

140 

52 

.022 

.08 

.125 

-.01 

.015 

.08 

.023 

.04 

.078 

.02 

.269 

.02 

.433 

.02 

142 

54 

-.005 

.08 

.124 

.01 

.019 

.03 

.021 

.05 

.077 

.02 

.275 

.01 

.425 

.02 

144 

56 

+.012 

.08 

.122 

.02 

.022 

.08 

.023 

.05 

.075 

.03 

.279 

-.01 

.415 

.03 

146 

58 

.029 

.08 

.120 

.03 

.026 

.08 

.018 

.06 

.073 

.03 

.282 

.00 

.404 

.04 

148 

60 

+.046 

-.08 

-.117 

-.03 

-.020 

+.08 

+.017 

+.06 

+.071 

+.04 

+.283 

+.01 

-.390 

+.04 

150 

62 

.063 

.08 

.114 

.04 

.033 

.08 

.015 

.07 

.069 

.04 

.283 

.01 

.374 

.05 

152 

64 

.079 

.08 

.110 

.04 

.036 

.07 

.014 

.07 

.066 

.05 

.281 

.02 

.357 

.05 

154 

66 

.095 

.08 

.106 

.05 

.039 

.07 

.012 

.07 

.063 

.05 

.279 

.02 

.338 

.06 

156 

68 

.111 

.07 

.101 

.05 

.041 

.07 

.010 

.08 

.050 

.06 

.275 

.03 

.317 

.06 

158 

70 

+.126 

-.07 

.095 

-.06 

-.044 

+.06 

+/)08 

+.08 

+.055 

+.06 

+iJ69 

+.03 

-.294 

+.07 

160 

72 

.141 

.07 

.089 

.06 

.046 

.C6 

.006 

.08 

.051 

.07 

.263 

.04 

.271 

.07 

162 

74 

.154 

.06 

.083 

.07 

.048 

.06 

.004 

.08 

.047 

.07 

.255 

.04 

.245 

.07 

164 

76 

.167 

.06 

.076 

.07 

.050 

.05 

+.002 

.08 

.043 

.08 

.245 

.05 

.219 

.08 

166 

78 

.180 

.06 

.069 

.07 

.052 

.05 

.000 

.09 

.038 

.08 

.235 

.05 

.192 

.08 

168 

80 

+.191 

-.05 

-.062 

-.08 

-.053 

+.04 

-.002 

+•09 

+.033 

+.08 

+523 

+.06 

-.163 

+.08 

170 

82 

.201 

.05 

.054 

.08 

.054 

.04 

.004 

.09 

.028 

.08 

.210 

.06 

.134 

.08 

172 

84 

.211 

.04 

.046 

.08 

.055 

.03 

.006 

.09 

.023 

.09 

.197 

.07 

.105 

.09 

174 

86 

J2I9 

.04 

.038 

.08 

.056 

.03 

.008 

.09 

.017 

.09 

.182 

.07 

.074 

.09 

176 

88 

.226 

.03 

.029 

.09 

.056 

.02 

.010 

.09 

.012 

.09 

.166 

.08 

.044 

.09 

178 

90 

+.233 

-.03 

-.021 

-.09 

-.056 

+.02 

-.011 

+.09 

+.006 

+.09 

+.150 

+.08 

-.013 

+.09 

180 

Note.— 

When  1 

the  Argnment  is  on  the  r 

ight-hand  tdde  of  the  Table,  the  Hign  of  the  correction  is  to  be  revened. 

The  Moon's  Mean  Longitude,  C ,  niay  be  fonnd  on  page  344. 

., .. _ — > 

17 


TABIiG  T. 


TABLE  GIVING  THE  CORRECTIONS  OF  THE 

:  CONSTANTS  A  AND  B  WHICH 

1 

DEPEND  ON  THE  ARGUMENT  2  ^ ,  IN  UNITS  OF  THE  FIFTH 

DECIMAL  FOR  A, 

AND  OF  THE  FOURTH  FOR  B. 

• 

o 

1 

• 

■ 

o 

• 

o 

s 

1-^ 

• 

o 

1 

^. 

B. 

1 

A. 

B. 

1 

A. 

B. 

1 

A. 

B. 

O 

0 

o 

o 

V 

V 

^ 

^ 

o 
0 

1 

—  0 
14 

—886 

885 

4S 
46 

—405 
405 

+  0 
31 

O 

90 
91 

+  0 
14 

+886 

885 

135° 
136 

+405 

435 

—  0 
31 

2 

29 

883 

47 

404 

61 

92 

29 

883 

137 

404 

61 

3 

42 

881 

48 

403 

93 

93 

42 

831 

138 

403 

03 

4 

56 

877 

49 

401 

124 

94 

56 

877 

139 

401 

124 

5 
6 

—  70 
84 

—872 
866 

50 
51 

—399 
396 

+153 
184 

95 
96 

+  70 

84 

+872 
866 

140 
141 

+399 
396 

—153 
184 

7 

98 

859 

52 

393 

215 

97 

98 

859 

142 

393 

215 

8 

112 

851 

53 

389 

244 

98 

112 

851 

143 

389 

244 

9 

125 

843 

54 

385 

274 

99 

125 

843 

144 

385 

274 

10 
11 

—138 
152 

—833 
821 

55 
56 

—380 
375 

+303 
331 

100 
101 

+138 
152 

+833 
821 

145 
146 

+383 
375 

—333 
331 

12 

165 

809 

57 

370 

360 

102 

165 

809 

147 

370 

363 

13 

178 

7i)6 

58 

364 

388 

103 

178 

796 

148 

364 

388 

14 

190 

782 

59 

358 

415 

104 

190 

782 

149 

358 

415 

15 
16 

—202 
214 

—767 
751 

60 
61 

—351 
344 

+443 

470 

105 
106 

+232 
214 

+767' 
751 

153 
151 

+351 
344 

—443 

470 

17 

226 

734 

62 

336 

495 

107 

226 

734 

152 

336 

495 

18 

238 

716 

63 

328 

520 

108 

238 

716 

153 

328 

523 

19 

249 

698 

64 

319 

545 

109 

249 

698 

154 

319 

545 

20 
21 

—261 
27J 

—678 
659 

65 
66 

—310 
301 

+570 
592 

110 
111 

+261 
271 

+678 
659 

155 
156 

+310 
301 

—570 
592 

22 

282 

637 

67 

291 

615 

112 

282 

637 

157 

291 

615 

23 

291 

615 

68 

282 

637 

113 

291 

615 

158 

282 

637 

24 

301 

592 

69 

271 

659 

114 

301 

592 

159 

271 

659 

25 

26 

—310 
319 

—570 
545 

70 
71 

—261 
249 

+678 
698 

115 
116 

+310 
319 

+570 
545 

163 
161 

+261 
249 

—678 
6^8 

27 

328 

520 

72 

238 

716 

117 

328 

520 

162 

238 

716 

28 

336 

495 

73 

226 

734 

118 

336 

495 

163 

226 

734 

29 

344 

470 

74 

214 

751 

119 

344 

470 

164 

214 

751 

30 
31 

-351 
358 

—443 
415 

75 
76 

—202 

190 

—767 

782 

120 
121 

+351 
358 

+443 
415 

165 
166 

+202 
190 

—767 
782 

32 

364 

388 

77 

178 

796 

122 

364 

388 

167 

178 

796 

33 

370 

360 

78 

165 

809 

123 

370 

369 

168 

165 

809 

34 

375 

331 

79 

152 

821 

124 

375 

331 

169 

152 

821 

35 
36 

—380 
385 

—303 
274 

80 

81 

—138 
125 

+833 
843 

125 
126 

+380 
385 

+303 
274 

170 
171 

+138 
125 

—833 
843 

37 

389 

244 

82 

112 

851 

127 

389 

244 

172 

112 

851 

38 

393 

215 

83 

98 

859 

128 

393 

215 

173 

98 

859 

39 

396 

184 

84 

84 

866 

129 

396 

184 

174 

84 

866 

40 
41 

—399 
401 

—153 
124 

85 
86 

—  70 
56 

+872 
877 

130 
131 

+399 
401 

+153 
124 

175 
176 

+  70 
56 

—872 

877 

42 

403 

93 

87 

42 

881 

132 

403 

93 

177 

42 

881 

43 

404 

61 

88 

29 

883 

133 

404 

61 

178 

29 

833 

44 

405 

31 

89 

14 

885 

134 

405 

31 

179 

14 

885 

45 

—405 

—  0 

90 

—  0 

+S&^ 

135 

+405 

+  0 

183 

+  0 

—886 

NO! 

rE.— The  Moon'H  Mo 

on  Longitn 

dc  C  •  nifi 

\y  be  found 

oa  page  344. 
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TABL.C:  YI. 


TABLE  GIVING  THE  CORRECTIONS  OF  THE  CONSTANTS  A  AND  B  DEPEND- 

ING  ON  THE  SMALL  TERMS  OF  THE  NUTATION,  IN  UNITS  OF  THE 

FIFTH  DECIMAL  FOR  A,  AND  OF  THE  FOURTH  FOR  B. 


Arg. 


o 
0 

10 

20 

30 

40 

50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

150 
163 
170 
180 
190 

200 
210 
220 
230 
240 

250 
260 
270 
280 
290 

300 
310 
320 
330 
340 

350 
360 


Year. 


1865 
1866 
1867 
1868 
186D 

1870 
1871 
1872 
1873 

1874 


DaUy 
Motion. 


c-r'. 


2©— 2r'. 


A. 


+  0 
23 
46 
68 

87 

+103 
117 
127 
133 
135 

+133 
127 
117 
103 

87 

+  68 

46 

+  23 

0 

—  23 

—  46 
68 
87 

103 
117 

—127 
133 
135 
133 
127 

—117 

103 

87 

68 

46 

—  23 

—  0 


A. 


+  0 
2 
3 
5 
6 

+  8 

9 

9 

10 

10 

+10 
9 
9 
8 
6 


+ 
+ 


5 
3 
2 
0 
2 


—  3 
5 
6 

8 
9 

—  9 
10 
10 
10 

9 

—  9 
8 
6 
5 


2 
0 


20-2a 
A. 


—  0 
1 
2 
2 
3 

—  4 
4 
4 
5 

5 

—  5 
5 
4 
4 
3 

—  2 
2 

—  1 
0 
1 

2 
2 
3 
4 

4 

+  5 
5 
5 
5 


2  0-ft. 


2  r'-ft. 


+ 
+ 


+  4 
4 
3 
2 
2 

+  1 
+  0 


^-r'. '20-2r'.;20-2ft. 


3;i->.6 

64.4 
153.1 
254.9 
343.6 

72.3 
161.0 
262.8 
351.5 

80.3 


13.C65 


221.2 
139.3 
57.5 
337.4 
255.6 

173.8 

91.9 

11.8 

290.0 

208.2 


1.749 


129  7 
167.8 
206.0 
246.3 
284.5 

322.7 

0.9 

41.2 

79.4 

117.7 


^.007 


A. 


B. 


A. 


B. 


+  0 

4 

9 

12 

16 

+19 
22 
24 
25 
25 

+25 
24 
22 
19 
16 

+12 
9 

+  4 
0 

—  4 

—  9 
12 
16 
19 
22 

—24 
25 
25 
25 
24 

—22 
19 
16 
12 

9 

—  4 

—  0 


i  +67 
i    66 

i   +0 

!    2 

+24 
24 

i    63 

i    3 

23 

!    58 

4 

21 

!    &1 

!   ^ 

18 

;  +43 
!    34 

+7 

!    8 

+15 
12 

23 

8 

8 

;  +12 
0 

!     0 

+  4 
0 

-12 
23 

8 

—  4 

8 

i    34 

8 

12 

43 

0t. 

4 

15 

51 

6 

18 

—58 
63 

+4 
3 

—21 
23 

66 
67 

+2 
0 

24 
24 

66 

—2 

24 

—63 

—3 

—23 

58 

4 

21 

51 

6 

18 

43 

7 

15 

34 

8 

12 

-23 

—8 

-8 

—12 

9 

—  4 

0 

9 

0 

+12 
23 

9 

8 

+  4 

8 

+34 
43 

—8 
7 

+12 
15 

51 

6 

18 

58 

4 

21 

63 

3 

23 

+66 
+67 

—2 

—0 

+24 
+24 

2  0-ft. 


345.6 

4.5 

23.4 

44.3 

62.2 

81.1 
100.0 
121.0 
139.9 

158.8 


2°024 


2r'-a. 


124.5 
225.2 
325.9 
66.8 
167.5 

268.2 

8.;) 

109.8 
210.5 
311.2 


(°276 


V. 


A. 


w      1 

«>  I 

6! 


7 
8 
8 

+7 
6 
4 

+2 
0 

—2 
4 

6 
7 

8 

—8 
7 
6 
5 
4 

—2 

— 1 

0 

+1 
1 

+1 
0 

0 

0 

— 1 

— 1 
— 1 

0 

+1 

2 

+4 
+5 


o 

yj.3 

31.0 

71.7 

112.4 

153.1 

193.7 
234.4 
275.2 
315.8 
356.5 


U.Ul 


+  B 
+  4 

—  2 
8 

13 

—19 
24 
28 
30 
31 

—30 
28 
24 
19 
13 

—  8 

—  2 
+  4 

8 
12 

+14 
16 
16 
16 
16 

+16 
15 
15 
15 
16 

+16 
16 
16 
16 
14 

+12 


o 


— n 

10 
7 

—  2 

+  4 

+  8 

11 

10 

7 

+  2 

—  4 

8 
11 
10 

7 

—  2 

+  4 

8 

11 

10 


B. 


+ 
+ 


7 
2 
4 
8 
11 


—10 
7 

—  2 

+  4 

8 

10 

7 
+  2 

—  4 

—  8 
—11 


—  5 

+  9 
21 

27 

25 

+17 
+  5 

—  9 
21 
27 

—25 
17 

—  5 

+  9 
21 

+27 
25 
17 

+  5 

—  9 

—21 
27 
25 
17 

—  5 

+  9 
21 

27 


17 

+  5 

—  9 
21 
27 
25 

—17 

—  5 


3  0-r. 


202.0 
231.3 
200.6 
202.9 
202.2 

231.5 
200.9 
233.1 
232.5 

231.8 


3.957 


KOTS. The  argumcntH  giveD  above  are  for  Jnn.  0.5  In  common  years,  but  for  Jan.  1.5  in  leap  years. 
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TABIi£  YII. 


TABT.F.  FOR  THE  LIBRATION  OF  THE  MOON. 

fl-A 

AX 

a-i 

B 

a-A 

Si-x 

aX 

a-i 

B 

ft-A 

o 

o    '  ^ 

^  .  o 

p 

/  ^ 

0    1  ^ 

_o 

0 

0.0     39 

0  0.0 

180 

46 

0.6 

56 

1  3.9 

134 

1 

0.0     39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0     39 

0  3.1 

178 

48 

06 

58 

1  6.0 

132 

3 

0.1     39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2  !   39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  J  0.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2     39 

0  13.9 

171 

55 

0.5  !    67 

1 

1  12.7 

125 

10 

0.2     39 

0  15.4 

170 

56 

j 
0.5  I    69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57     0.5  1    71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5      73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  230 

165 

61 

0.5  !    80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5  i    83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  23.4 

115  ; 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

163 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3  i   172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2     186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

I  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  2.^.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

QD 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

A  X  han  the  sign  of  tan.  (A — (I) 

a  has  the  sign  of  cos.  (f^ — X) 

B  has  the  sign  of  sin.  ({^ — X) 

Whe 

n  [I — X  exceeds  1^ 

3®  the  tahle  is  to  be  entered  with  (^— ;t)— 180<> 

as  the  orgu 

iment  in 

the  colu 

imn  [I — X. 
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NEPTUNE,  1866 


AVASHINGTON  MEAN  TIME. 


Date. 


AclWa 


Jan. 


1 

6 

11 


Apparent 

Rigbt 
Aneenidon. 


NooTi. 


h  m  8 
0  31  12.23 
0  31  22.18 
0  3135^25 


16  0  31  51.36 
211  0  32  10.49 
26  0  32  32.43 


31 

Feb.  5 

10 

15 
20 
25 

Mar.  2 

7 

12 

17 
22 
27 


Apr. 


May 


1 

6 
]1 

16. 
21 
26 

1 
6 
11 


0  32  57.05 
0  33  24.22 
0  33  53.77 

0  34  25.52 
0  34  59.28 
0  35  34.82 

0  36  11.92 
0  36  50.39 
0  37  30.00 

0  38  10.53 
0  38  51.73 
0  39  33.36 

0  40  15.18 

0  40  56.98 
0  41  38.54 

0  42  19.63 
0  43  0.00 
0  43  39.44 

0  44  17.74 

0  44  54.70 
0  45  30.14 


16  0  46  3.85 
2l!  0  46  35.63 
26  0  47  5.32 


31 


June 


5 
10 

15 
20 

25 
30 


0  47  32.78 
0  47  57.87 
0  48  20.44 

0  48  40.36 
0  48  57.51 

0  49  11.82 
0  49  23.24 


Var. 
fori 
day. 


ffoon. 


Apparent 
Declina- 
tion. 


Noon. 


$1 


+1.67 
2.30 
2.92 

3.53 
4.11 
4.66 

5.18 
5.68 
6.14 

6.56 
6.94 
7.27 

7.56 

7.82 
8.02 

8.18 
8iK) 
8.35 

8.37 

8.34 

8i27 

8.15 

7.99 
7.78 

7.53 
7.25 

6.92 

6.55 
6.15 
5.72 

5.26 

4.77 
4.25 

3.71 
3.15 

2.57 
+1^99+3  37    9.6 


+142  8.0 
1  43  27.5 
1  45   6.8 

147  5.4 
1  49  22.5 
1  51  57.1 

1  54  48.2 

1  57  54.7 

2  1  15.5 

2  4  49.4 
2  8  35.0 
2  12  30.8 

2  16  35.3 
2  20  47.2 
2  25    5.0 

2  29  27.1 
2  33  52.0 
2  38  18.2 

2  42  44.1 

2  47  8.4 
2  51  29.6 

2  55  46.3 

2  59  56.9 

3  4    Oi2 

3  7  54.8 
3  11  39.5 
3  15  13.3 

3  18  34.9 
3  21  43.1 
3  24  37.01 

3  27  15.7 
3  29  38.5 
3  31  44.6 

3  33  33.3 
3  35    3.9 

3  36  16.1 


Var. 
fori 
day. 


Noon, 


It 


+13.9 
17.9 
21.8 

25.6 
29.2 
32.6 

35.8 
38.8 
41.5 

44.0 
46.2 

48.1 

49.7 
51.0 
52.0 

52.7 
53.2 
53.3 


Meridian 
PaflBage. 


50.8 
49.4 
47.8 


h     m 
5  45.8 
5  26.3 
5   6.8 

4  47.4 
4  28.1 
4    8.7 

3  49.5 
3  30.2 
3  11.1 

2  52.0 
2  33.0 
213.8 

154.8 
135.8 
1  16.8 

0  57.8 
0  38.9 
019.8 

0    0.9 
23  57.1 

38.1 
2319.2 

23  0.2 
22  41.2 
22  22.2 


46.0  22  3.1 
43.9!  21  44.1 
41.6!  21  25.0 


I 


39.0 
36.2 
33.3 

30.2 
26.9 
23.5 

20.0 
16.3 

126 

+  8.8 


21  6.1 
20  46.9 
20  27.7 

20  8.4 
19  49.2 
19  30.0 

19  10.6 
18  51J3 

18  31.8 
18  12.2 


Date. 


July  5 
10 
15 

20 


Aug. 


Sept. 


30 

4 

91 
14 

19 
24 

29 

3 

8 

13 

18 
23 

28 


Oct.     3 

8 
13 

18 
23 

28 

Nov.    2 

7 
12 

17 
22 


Apparent 

Right 
AsceDHion. 


Noon. 


h  m  B 
0  49  31 .69 

0  49  37.13 

0  49  39.54 

0  49  36.{)2 
0  49  35.31 
0  49  28.76 

0  49  19.34 
0  49  7.12 
0  48  52.22 

0  48  34.78 
0  48  14.96 
0  47  52.97 

0  47  28.99 
0  47  3.22 
0  46  35.93 

0  46  7.38 
0  45  37.84 
0  45  7.59 

0  44  36.94 

0  44  6.15 
0  43  35.56 

0  43  5.48 
0  42  36.20 
0  42  8.01 

0  41  41.20 
0  41  16.03 
0  40  52.77 

0  40  31.68 
0  40  12.97 


27  0  39  56.82 


Dec. 


0  39  43.40 
0  39  32.87 
0  39  25.35 

0  39  20.95 
0  39  19.72 


27|  0  39  21  68 
32'  0  39  26.85 


2 

r 

12 
22 


Var. 
fori 
day. 


Noon. 


+1.391+3  37  44.2 

0.78  3  37  59.7 

+0.18  3  37  56.0 


-0.42 
1.02 
1.60 

2.17 
2.72 
3.24 

3.73 
4.19 
4.60 

4.98 
5.31 
5.59 

5.82 
5.99 
6.10 

6.15 

6.15 
6.08 

5.95 
5.76 
5.51 

5.21 

4.85 
4.44 

3.99 
3.49 
2.96 


Apparent 

Declioa- 

tion. 


Noon. 


II 


3  37  33.3 
3  36  52.0 
3  35  52.5 

3  34  35.4 
3  33  1.2 
3  31  10.9 

3  29  5.4 
3  26  45.8 
3  24  13.5 

3  21  29.8 
3  18  36.0 
3  15  33.9 

3  12  25.1 
3  9  11.7 
3    5  55J2 

3    2  37.5 

2  59  20.6 
2  56    6.5 

2  52  57.2 
2  49  54.4 
2  47    0.1 

2  44  15.9 
2  41  43.7 
2  39  24.9 

2  37  21.1 
2  35  33.6 
2  34    3.4 


2.40  2  3251.5 
1.8l!  2  31  58.8 
1.20,  2  31  26.0 


-0.57 
+0.07, 


2  31  13.5 
2  31  21. 


& 


0.71:  2  31  50  3 
+1.36+2  32  39.5 


Var. 
fori 
day. 


Noon. 


+  5.0 
+  1.2 
-  2.6 

6.4 
10.1 
13.7 

17.2 
20.5 
23.6 

26.5 
29.2 
31.6 

33.8 
35.6 
37.1 

38.3 
39.1 
39.5 

39.5 

39.2 

38.4 

37.3 
35.8 
33.9 

31.7 
2j).1 
26.3 

23.2 

19.8 
16.2 


Meridian 
Pasriage. 


h  m 
17  52.7 
17  33.1 
17  13.6 

16  54.0 
16  34.2 
16  14.4 

15  54.5 
15  34.7 
15  14.8 

14  54.7 
14  34.7 
14  14.7 

13  54.7 
13  34.6 
13  14.4 

12  54.3 
12  34.2 
12  14.0 

11  53.9 

11  33.7 
11  13.5 

10  53.4 
10  33.2 
10  13.1 

9  53.0 
9  32.9 
9  12.9 

8  52.9 
8  32.9 
813.0 


12  5^  7  53.1 
8.6  7  33.3 
4.5  7  13.6 


-  0.4  6  53.8 

+  3.7  6  34.1 

7.8,  614.5 

+11.9.  5  55.0 


(From  ProfeBBor  Notircoinb'B  Tables.) 
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NEPTUNE,  1867 


WASHINGTON  MEAN  TIME. 


Date. 


1867. 


Jan. 


I 

6 

11 

16 
21 
26 


31 

Feb.  5 

10 

15 

20 
25 

Mar.  2 

7 

12 

17 
22 
27 


Apparent 
Right 

AicenifioD. 


Var. 
fori 
day. 


Noon. 


Apr. 


May 


1 
6 
11 

16 
21 
26 

1 

6 

11 

16 
21 
26 


h  in  H 
0  39  26.85 

0  3U  35.24 

U  39  46.80 

0  40  1.46 
0  40  19.13 
0  40  39.69 

0  41  3.02 
0  41  29.00 
0  41  57.44 

0  42  28.16 
0  43  0.i)8 
0  43  35.69 

0  44  12.10 
0  44  50.00 
0  45  29.14 

0  46  9.29 
0  46  50.23 
0  47  31.73 

0  48  13.57 
0  48  55.51 
0  49  37.31 

0  50  18.72 
0  50  59.54 
0  51  39.56 

0  5218.56 
0  52  56.32 
0  53  32.64 

0  54  7.31 
0  54  40.16 
0  55  1 1 .04 


31  0  55  30.75  5.52 


Noon. 


Apparent 
Declina- 
tion. 


Noon. 


ft 


2.00 
2.62 

3iM 

3.83 
4.39 

4.93 
5.45 
5.92 

6.36 
6.76 
7.12 

7.44 
7.71 
7.94 

8.12 

8.25 
8.34 

8.39 

8,38 
8.33 

8.23 

8.09 
7.91 

7.68 
7.41 
7.11 

6.76 
6.38 
5.96 


June 


5 


10 

15 

20 

25 

30 


0  56    6.14 
0  56  30.06 

0  56  51.39 
0  57  10.02 

0  57  25.87 
0  57  38.83 


+1.36+2  32  39.5 
2  33  49.2 
2  35  18.9 

2  37  8.0 
2  39  15.7 
2  41  41.3 

2  44  23.8 
2  47  22.3 
2  50  35.5 

2  54    2.21 

2  57  41.1 

3  130.8 

3  5  29.9 
3  9  37.1 
3  13  50.7 

318  9.2 
3  22  31.2 
3  26  55.2 

3  31  19.6 
3  35  43.2 
3  40    4.3 

3  4421.4 
3  48  33.21 
3  52  38.4 

3  56  35.7 

4  0  23.8 
4    4    1.4 

4    7  27.4 

4  10  40.7 
4  13  40.4 

4  16  25.5 
4  18  55.0 
4  21    8.3 

4  23  4.6 
4  24  43.3 

4  26   4.1 


5.04 
4.53 

4.C0 
3.45 

2  68 
+2^301+4  27    6.5 


Var. 
fori 
day. 


Noon, 


II 


Meridian 
Paanagct. 


+11.9 
16.0 
19.9 

23.7 
27.4 
30.8 

34.1 
37.2 

40.0 

42.6 

44.9 
46.9 

48.7 
50.1 
51.3 

52.1 
52.6 
52.9 


h    m 
5  54.9 
5  35.4 
515.9 

4  56.6 
4  37.2 
4  17.9 

3  58.6 
3  39.4 
3  20i2 

3  1.0 
2  41.9 
2  22.9 

2    3.8 

144.8 
125.8 

1  6.8 
0  47.8 

0  28.8 


52.8  0    9.9 
52.5'  23  47.1 

51.9  23  28.1 

50.9  23    9.2 
49.71  22  50.2 

48.3  22  31.2 

46.6  22  12.2 
44.6  21  53.2 

42.4  21  34.1 


40.0  21  15.0 
37.3  20  56.0 
34.5  20  36.8 

I 
31.5  23  17.6 
28.3i  19  58.3 

25.0  19  39.1 


21.5 

18.0 

14.3 
+10.6, 


19  19.8 
19   0.4 

18  40.9 
18  21.5 


Date. 


1S«7. 


July  5 
10 
15 

20 
25 
30 


Aug. 


Sept. 


4 

9 

14 

19 
24 
29 

3 

8 
13 

18 

2:) 

28 


Oct.     3 

8 

13 

18 
23 

28 


Nov. 


2 

7 
12 

17 
22 

27 


Dec.    2 

7 
12 

17 
22 

27 
32 


Apparent 

Right 
Aiceuidon. 


Noon, 


Var. 
fori 
day. 


Apparmt 
Declina- 
tion. 


oom. 


Noon. 


Var. 
fori 
day. 


Noon. 


h  m  B 
0  57  48.83 
0  57  55.82 
0  57  59.79 

0  58  0.73 
0  57  58.67 
0  57  53.62 

0  57  45.62 
0  57  34.76 
0  57  21.17 

0  57  4.96 
0  56  46.32 
0  56  25.35 

0  56  2.26 
0  55  37.28 
0  55  10.67 

0  54  42.66 
0  54  13.50 
0  53  43.47 

0  53  12.88 
0  52  42.03 
0  52  11.24 

0  51  40.77 
0  51  10.96 
0  50  42.09 

0  50  14.47 

0  49  48.38 
0  49  24.09 

0  49  1.83 
0  48  41.83 
0  4S  24.32 

0  46  9.48 
0  47  57.48 
0  47  46.44 

0  47  42.46 
0  47  39.61 

0  47  39.97 
0  47  43.57 


// 


// 


+1.70 

1.10 

•»4).49 

-0.11 
0.71 
1.31 

1.69 
2.45 

2.96 

3.49 
3.97 
4.41 

4.81 
5.17 
5.47 

5.72 
5.93 
6.07 

6.15 
6.17 
6.14 

6.04 
5.88 
5.66 

5.38 
5.05 
4.66 

4.23 
3.76 
3.24 

2.691 
2.11 
1.51 

0.89 
-0.25 

40.39 
+1.04 


+4  27  50.01  +  6.8;  18  2.0 
4  28  14.6  +  3.0.  17  42.5 
4  28  20.3  -  0.8  17  22.9 


4  28  7.1 
4  27  35.4 
4  26  45.3 

4  25  37.3 
4  24  12.1 
4  22  30.4 

4  20  33.3 
4  18  21.7 
4  15  56.7 

4  13  19.6 
4  10  31.8 
4    7  35.1 

4  4  30.9 
4  120.9 
3  58    7.1 

3  54  51.2 
3  51  35.3 
3  48  21.2 


3  45  10.8!  37.6 
3  42  6.0;  36.3 
3  39    8.6i    34.6 


Meridian 


17  3.2 
16  43.4 
16  23.7 

16  3.9 
15  44.1 
15  24J2 

15  4.3 
14  44.3 
14  24.3 

14  4.2 
13  44.1 
13  24.0 

13  3.9 
12  43.7 
12  23.6 


1 


3  36  20.6 
3  33  43.7 
3  31  19.4| 

3  29  9.3' 
3  27  14.6 
3  25  36.7 


3  24  16.6  14.2, 
3  2315.3  10.3 
3  22  33.4      6.4 


4.5 

8.2 

11.8 

15.3 
18.7 
21.9 

24.9 
27.7 
30J2 

32.5 
34.5 
36.1 

37.5 
38.4 

39.0 

39.2  12  35 
39.1'  11  43.3 
38.5  11  23.1 


11    2.9 

10  42.8 
10  22.7 

10  2.6 
9  42.4 
9  22.4 

9  2.4 
8  42.4 
822.5 

8  2.5 
7  42-7 

7  22.8 


32.5 
30.2< 
27.5 

24.5 
21.3 
17.8 


3  22  11.4  -  2.4    7    3.1 
3  22   9.7,  +  1.7^    6  43.4 


6  23.7 
6    ASt 


3  22  26.6      5.81 
+3  23  08.0 


r-^ 


(From  ProfeMor  Mewwmb'i  Tablet.) 
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NEPTUNE,  1868 


WASHINGTON  MEAN  TIME. 


Date. 


1»6S. 


Jan.    1 

6 

11 

16 
21 

261 

31 

Feb.  54 

10 


15 
20 
25 

1 

6 

11 

16 
21 
26 


Mar. 


31 

Apr.  5 

10 

15 
20 
25 

30 
May   5 

10 

15 
20 
25 

30 

June  4 

9 

14 

ID 

24 

2l)J 


Apparent 

Right 
Aiceniilon. 


Noon. 


h  m  B 
0  47  43.57 
0  47  50.40 
0  4ti    0.40 

0  48  13.54 
0  48  29.74 
0  48  48.91 

0  49  10.94 
0  49  35.68 
0  50    2.94 

0  50  32.58 
0  51  4.44 
0  51  38.31 

0  52  13.98 
0  52  51J£) 
0  53  29.82 

0  54  9.561 
0  54  50.23 
0  55  31.59 

0  56  13.38 
0  56  55.37 
0  57  37.34 

0  58  19.07 
0  59    0.34 

0  59  40.91 

1  0  20.54 
1  0  59.04 
1    136.20 

1  211.83 
1  2  45.74 
1    317.75 

1  3  47.66 
1  4  15.32 
1    4  40.60 

1  5  3.36 
1    5  23.47 

1  5  40.81 
1    5  55i21> 


Var. 
fori 
day. 


Noon. 


Apparent 

Dec.ina- 

tion. 


Noon. 


+1.04 
1.68 
2.32 

2.94 
3.54 
4.12 

4.68 
5^0 
5.69 

6.15 
6.58 
6.96 

7.30 

7.59 
7.84 

8.05 
8.21 
8.32 

8.39 

8.40 
8.38 

8.31 

8.19 
8.03 

7.82 
7.57 
7.29 

6.96 
6.60 
6.20 

5.76 
5.30 
4.81 

4.29 
3.75 

3.19 

42.1 


ft 


43  23  8.0 
3  24  7.8 
3  25  27.6 

3  27  6.9 
3  29  5.1 
3  31  21.5 

3  33  55.2 
3  36  45.1 
3  39  50.1 

3  43  9.1 
3  46  40.9 
3  50  24.0 

3  54  17.1 

3  58  18.7 

4  2  27.4 

4  6  41.8 
4  11  0.3 
4  15  21.5 

4  19  43.8 
4  24  5.8 
4  28  26.0 

4  32  43.0 
4  36  55.5 
4  41    2.0 

4  45  1.1 
4  48  51.7 
4  52  32.5 

4  56    2.5 

4  59  20.4 

5  2  25.3 


516.0 
7  51.7 
5  10  11.8 


5 


5  12  15.5 
5  14    2.0 


6145 


5  15  30.9 
"16  41.6 


Var. 
fori 
diiy. 


Noon. 


It 
4  9.9 
14.0 
17.9 

21.8 
25.5 

29.0 

32.4 
35.5 
38.4 

41.1 
43.5 
45.7 

47.5 
49.1 
50.4 

51.3 
52.0 
52.4 

52.5 
52.3 
51.8 

51.0 
50.0 
48.6 

47.0 
45.2 
43.1 

40.8 
38.3 
35.6 

32.7 
29.6 
26.4 

23.0 
19.6 


Meridian 
Paaaagd. 


h 
6 


m 
4.2 


5  44.6 
5  25.1 


5  5.6 
4  46.3 
4  26.9 

4  7.7 
3  48.3 
3  2J).3 

3  9.9 
2  50.8 
2  31.8 

212.7 
153.7 
134.7 

1  15.7 
0  56.7 
0  37.7 

018.7 
23  56.0 
23  37.0 

2318.1 
22  59.1 
22  40.1 

22  21.1 
22  2.1 
21  43.0 

2124.0 
21  4.8 
20  45.7 

20  26.6 
20  7.4 
19  48.1 

19  28.9 
19    9.5 


16.a  18  50.1 
412.3  18  30.7 


Date. 


1868. 


July    4 

9 

14 


19 
24 

29 

Aug.   3 

13 

18 
23 

28 


Sept. 


2 

7 
12 

17 
22 

27 


Oct.    2 

7 
12 

17 
22 
27 


Nov. 


1 

6 

11 

16 
21 
26 


Dec.    1 

6 

11 

16 
21 

261 
31 


Apparent 

Right 
AsceoBion. 


Noon. 


h  m     ■ 

I  6   6.84 

1  6  15.43 

1  6  20.99 

1  6  23.50 
1  6  22.97 
1    619.42 

1  612.89 
1  6  3.47 
1    5  51.24 

1  5  36.30 
1  5  18.80 
1    4  58.90 

1  4  36.79 
1  4  12.68 
1    3  46.79 

1  319.34 
1  2  50.60 
1    2  20.87 

1  150.44 
1  1  19.58 
1    0  48.60 

1  0  17.80 
0  59  47.51 
0  59  18.04 

0  58  49.68 
0  58  22.69 
0  57  57.37 

0  57  33.97 
0  57  12.75 
0  56  53.94 

0  56  37.71 
0  56  24.22 
0  56  13.63 


0  56 
0  56 

0  56 
0  56 


6.09 
1.68 

0.46 
245 


Var. 
fori 
day. 


oon. 


Apparent 

DecliDa> 

tiiin. 


NOOH. 


42.02 
1.42 
0.81 

40.20 

-0.41 

1.01 

1.60 
2.17 
2.72 

3.25 
3.75 
4.21 

4.63 
5.01 
5.34 

5.63 
5.86 
6.02 

6.14 
6.19 
6.19 

6.12 
5.99 
5.79 

5.54 
5.24 

4.88 

4.47 
4.01 
3.51 

2.98 
2.41 
1.82 

1.20 
-0.56 


tt 


40.08 
40. 


45  17  33.9 
5  18  7.6 
5  18  22.6 

5  18  18.9 
5  17  56.5 
5  17  15.7 

5  16  17.0 
5  15  1.0 
5  13  28.4 

5  11  39.8 
5  9  36.3 
5    7  18.9 

5  4  49.0 
5  1  7.9 
4  59  17.0 

4  56  17.8 
4  53  12.1 
4  50    1.7 

4  46  48.4 
4  43  34.0 
4  40  20.5 


4  37 
434 
4  31 


9.7 
3.5 
4.0 


4  28  12.9 
4  25  31.9 
4  23    2.6 

4  20  46.6 
4  18  45.4 
4  17    0.4 

4  15  32.6 
4  14  22.9 
4  13  32.1 

413  0.9 
4  12  49.8 


Var. 
fori 
duy. 


Noon. 


II 


4  8.6 

4.9 

4  1.1 

-  2.6 
6.3 

10.0 

13.5 
16.9 
20.1 

23.2 
26.1 

28.8 

31.1 
33.2 
35.1 

36.5 
37.7 
38.4 

38.8 
38.8 
38.5 

37.8 
36.6 
35.1 

a3.3 
31.1 
28.6 

25.8 
22.6 
19.3 

15.8 
12.1 

8.2 

4.2 

-  0j4 


7244 


4  12  59.0  4  3.9 
13  28.5  4  7.9 


Meridian 
Paasage. 


h    m 
18  11.2 
17  51.7 
17  32.2 

17  12.5 
16  52.8 
16  33.1 

16  13.3 
15  53.4 
15  33.5 

15  13.6 
14  53.7 
14  33.7 

14  13.7 
13  53.7 
13  33.6 

13  13.5 
12  53.4 
12  33.2 

12  13.0 
11  52.8 
1132.6 

11  12.4 
10  52.3 
10  32.1 

10  12.0 
9  51.9 
9  31.8 

9  11.8 

8  51.8 
8  31.8 

8  11.9 
7  51.9 
7  32.1 

7  12.4 
6  52.7 

6  33.0 
6  13.4 


(From  ProfeMor  Nowoomb'ii  Tablen.) 
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NEPTUNE,  1809. 


WASHINGTON  MEAN  TIME. 


Date. 


1869. 


Jan. 


Apparent 

Right 
AfioeDBion. 


Noon. 


Var. 
fori 
hour. 


1 
2 
3 
4 


6 

7 

8 

9 

10 

11 

121 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

Feb.  1 

2 

3 

4 

5 
6 

7 

8 


h  m 
0  56 
0  56 
0  56 
0  56 
0  56 


3.24 
4.15 
5.19 
6.36 
7.66 


10 
11 
12 
13 
14 

15 
16 

17 

18 


0  56  9.09 
7  56  10.65 
0  56  12.33 
0  5614.15 
0  56  16.09 

0  56  18.16 
0  56  20.36 
0  56  22.68 
0  56  25.13 
0  56  27  71 

0  56  30.41 
0  56  33.24 
0  56  36.19 
0  56  39.25 
0  56  42.45 

0  56  45.77 
0  56  49.20 
0  56  52.75 
0  56  56.42 
0  57  0.21 

0  57  4.12 
0  57  8.13 
0  57  12.27 
0  57  16.51 
0  57  20.87 

0  57  25.34 
0  57  29.92 
0  57  34.61 
0  57  39.40 
0  57  44.30 

0  57  49.31 
0  57  54.42 
0  57  59.63 
0  58  4.95 
0  58  10.37 

0  58  15.89 
0  58  21.51 
0  58  27.23 
0  58  33.08 
0  58  38.94 

0  58  44.94 
0  58  51.02 

0  58  57.19 


0  59 


19  0  59 


3.45 
9.80 


Ifoon. 


Apparent 
Declina- 
tion. 


Ifoon, 


II 


Var. 
fori 
hoor. 


Noon. 


II 


.040|  4  13  46.0 
.046;  4  13  56.0 


.052 
.057 

.062 
.067 
.073 
.079 
.084 

.089 
.094 
.099 
.105 
.110 

.115 

.120 
.125 
.130 
.135 

.140 
.145 
.150 


.16U 

.165 
.170 
.175 
.179 
.184 

.188 
.193 
.198 
.202 
.207 

.211 
.215 
.219 
.224 

.228 

,232 

.236 
.240 
.244 

.248 


+.035L»4  13  36.8;  ^.37 

0.40 
0.43 
0.46 
0.50 

0.53 
0.57 
0.60 
0.63 
0.67 

0.70 
0.73 
0.76 
0.80 
0.83 

0.86 
0.89 
0.92 
0.95 
0.98 

1.01 
1.04 
1.07 
1.10 
1.13 

1.16 
1.19 
1.22 
1.25 
1.28 

1.30 
1.33 
1.35 
1.38 
1.41 

1.43 
1.46 
1.48 
1.51 
1.53 

1.55 
1.58 
1.60 
1.63 
1.65 

1.67 
1.69 

1.71 

1.73 
+1.75 


4  14  6.7 
4  14  18.3 

4  14  30.7 
4  14  43.8 
4  14  57.8 
4  15  12.6 
4  15  28.1 

4  15  44.5 
4  16  1.6 
4  16  19.5 
4  16  38.2 
4  16  57.6 

4  17  17.8 
4  17  38.8 
4  18  0.5 
4  18  22.9 
4  18  46.1 

4  19  10.0 
4  19  34,7 
4  20  0.1 
4  20  26.21 
4  20  53.0 

4  21  20.5 
4  21  48.8 
4  22  17.7 
4  22  47.2 
4  23  17.5 

4  23  48.4 
4  24  20.0 
4  24  52.2 
4  25  25.0 
4  25  58.5 

4  26  32.6 
4  27  7.3 
4  27  42.6 
4  28  18.5 
4  28  55.0 

4  29  32.1 
4  30  9.7 
4  30  47.9 
4  31  26.7 
4  32   6.0 


.252  4  32  45.8 
.255   4  33  26.2 

.259   4  34    7.0 

.263   4  34  48.4 
+.266+4  35  30.2 


Meridian 
Panage. 


h  m 
6  9.5 
6  5.6 
6  1.7 
5  57.7 
5  53.8 

5  49.9 
5  46.0 
5  42.1 
5  38.2 
5  34.3 

5  30.4 
5  26.5 
5  22.6 
5  18.7 
5  14.8 

5  10.9 
5  7.0 
5  3.2 
4  59.3 
4  55.4 


Date. 


1869. 


4 
4 
4 
4 
4 


51.6 
47.7 

43.8 
39.9 
36.0 


4  32.2 
4  28.3 
4  24.5 
4  20.6 
4  16.8 

4  12.9 
4  9.0 
4  5.2 
4  1.3 
3  57.5 

3  53.6 
3  49.8 
3  46.0 
3  42.1 
3  38.2 

3  34.4 
3  30.5 
3  26.7 
3  22.9 
3  19.0 

315.2 
3  11.4 

3  7.6 

3  3.7 

2  59.9 


Feb. 


Mar. 


19 
20 
21 
22 
23 

24 

25 
26 
27 

28 

1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 


Apparent 
AieeoBion. 


27! 
28 
29 
30 

31 

Apr.    1 

2 

3 


7 
8 


Var. 
fori 
hoar. 


Noon. 


h  m  ■ 
0  59  9.80 
0  59  16.23 
0  59  22.75 
0  59  29.34 
0  59  36.01 

0  59  42.76 
0  59  49.59 

0  59  56.49 

1  0    3.46 
1    0  10.50 


1 
i 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 


5  1 

6  I 


1 

1 
1 


0  17.61 
0  24.79 
0  32.04 
0  39.35 
0  46.72 

0  54.16 

1  1.66 
1  9.21 
1  16.82 
124.48 

1  32.20 
1  39.97 

1  47.78 
155.65 

2  3.56 

2  11.51 
2  19.51 
2  27.54 
2  35.61 
2  43.71 

2  51.85 

3  0.02 
3  8.21 
3  16.44 
3  24.68 

3  32.96 
3  41.26 
3  49.58 

3  57.91 

4  6.27 

4  14.64 
4  23.03 
4  31.43 
4  39.83 
4  48i^ 


Nooii, 


Apparent 

Deellna* 

tion. 


Noon. 


Var. 
fori 
honr. 


Noon. 


II 


II 


+.266+4  35  30.2  +1.75 


.270 
.273 
.276 

.280 

.283 
.286 
.289 
.292 
.295 

.298 
.301 
.303 
.306 

.308 

.311 
.314 
.316 
.318 
.320 

.323 
.325 
.327 
.329 
.331 

.332 
.334 
.335 
.337 
.338 

.340 
.341 
.342 
.343 
.344 

.345 
.346 
.347 
.348 
.349 

.349 
.350 
.350 
.350 
.351 


4  56.67  .351 

5  5.10:  .351 

5  13.52|  .351 

5  21.95  .351 


5  30.37 


+.351 


4  36  12.5! 
4  36  55.2 
4  37  38.4 

4  38  22.0 

4  39  6.1 
4  39  50.6 
4  40  35.5 
4  41  20.8 
4  42   6.4 

4  42  52.5 
4  43  38.9 
4  44  25.7 
4  45  12.8 
4  46    0.3 

4  46  48.1 
4  47  36.2 
4  48  24.6 
4  49  13.2 
4  50   2.2 

4  50  51.4 
4  51  40.9 
4  52  30.6 
4  53  20.6 
4  54  10.7 

4  55  1.1 
4  55  51.7 
4  56  42.4 
4  57  33.3 
4  58  24.3 

4  59  15.5 

5  0  6.8 
5  0  58.2 
5  149.7 
5  2  41.3 


5 
5 
5 
5 
5 


3  33.0 

4  24.8 

5  16.6 

6  8.5 

7  0.4 


5  7  52.4 
5  8  44.4 
5  9  36.4 
5  10  28.3 
5  11  20.3 


5  12  I2.2I 
5  13    4.1 

5  13  55.9 

5  14  47.7 
+5  15  39.4 


1.77 
1.79 
1.81 
1.83 

1.85 

1.87 
1.88 
1.90 
1.91 

1.92 
1.94 
lJd6 
1.97 
1.98 

2.00 
2.01 
2.02 
2.03 
2.05 

2.06 
2.07 
2.08 
2.09 
2.10 

2.10 
2.11 
2.12 
2.12 
2.13 

2.13 
2.14 
2.15 
2.15 
2.15 

2.16 
2.16 
2.16 
2.16 
2.17 

2.17 
2.17 
2.17 
2J7 
2.17 

2.16 
2.16 

2.16 

2.15 
+2.15 


Meridian 
P»nage. 


h  m 
2  59.9 
2  56.1 
2  52.3 
2  48.5 
2  44.7 

2  40.8 
2  37.0 
2  33.2 
2  29.4 
2  25j6 

2  21.8 
218.0 
214.1 
210.3 
2   6.5 

2  2.7 
158.9 
155.1 
151.3 
147.5 

143.7 
1  39.9 
1  36.1 
132.3 
128.5 

124.7 
1  20.9 
I  17.1 
1  13.3 
1    9.5 

1  5.7 
1  1.9 
0  58.1 
0  54.3 

0  50.5 

0  46.7 
0  42.9 

oa9.i 

0  35.3 
0  31.5 

0  27.7 
0  23.9 
0  20.1 
0  16.3 
012.6 

0  8.8 
0    5.0 

<  0   1.2 

$23  573 
2:^53.5 
23  49.7 
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NEPTUNE,  1869* 


» 

WASHINGTON  MEAN  TIME. 

■ 

Date. 
1869. 

Apparent 

Right 
AKeniiloii. 

Var. 
fori 
hoar. 

Apparent 

Deelina* 

Uon. 

Vnr. 
fori 
hour. 

Meridian 
Pamage. 

Date. 
1869. 

Apparent 

Klglit 
AMceoalon. 

Vor. 
fori 
liour. 

Apparent 

Deelina- 

Uon. 

Var. 
fori 
hour. 

Meridian 
Pauage. 

Noon. 

yoou. 

iVbon. 

Ifoon, 

Noon. 

Noon, 

Noon. 

Noon. 

Apr.   9 

h  m     f 
1    5  30.37 

+."351 

o     t      tt 

+5  15  39.4 

+2.15 

h    m 
23  49.7 

May  28 

h   m     8 
1  11  44.37 

+.257 

o     /      // 
+5  52  34.2 

+1.45 

h    m 
20  43.2 

10 

1    5  38.80 

.351 

5  16  31.0 

2.15 

23  45.9 

29 

1  11  50.51 

.254 

5  53    8.7 

1.43 

20  39.4 

11 

1    5  47.22 

.351 

5  17  22.5 

2.14 

23  42.1 

30 

1  11  56.56 

.250 

5  53  42.8 

1.41 

20  35.6 

12 

1    5  55.63 

.350 

5  18  13.9 

2.14 

23  38.3 

31 

1  12   2.53 

.247 

5  54  16.3 

1.38 

20  31.8 

13 

1    6    4.03 

.350 

519    5.1 

2.13 

23  34.5 

June    1 

1  12    8.40 

.243 

5  54  49.2 

1.36 

20  27.9 

14 

1    612.42 

.349 

5  19  56.2 

2.13 

23  30.7 

2 

1  12  14.19 

.239 

5  55  21.5 

1.33 

20  24.1 

15 

1    6  20.80 

.349 

5  20  47.2 

2.12 

23  26.9 

3 

1  12  19.89 

.235 

5  55  53.2 

1.31 

20  20.2 

16 

1    6  29.17 

.348 

5  21  38.0 

2.12  23  23.1 1 

4 

1  12  25.50 

.232 

5  56  24.3 

liW 

20  16.4 

17 

1    6  37.51 

.347 

5  22  28.7 

2.11 

2319.3 

5 

1  12  31.02 

.228 

5  56  54.8 

1.26 

2012.6 

18 

1    6  45.84 

.347 

5  23  19.1 

2.10 

2315.5 

6 

1  12  36.44 

.224 

5  57  24.7 

1.23 

20    8.7 

19 

1    6  54.15 

.346 

5  24    9.4 

2.09 

23  11.7 

7 

1  12  41.77 

.220 

5  57  54.0 

1.21 

20    4.9 

20 

1    7    2.44 

.345 

6  24  59.5 

2.08  23    7.9 

8 

1  12  47.00 

.216 

5  58  22.7 

1.18 

20    1.0 

21 

1    7  10.70 

.344 

5  25  49.4 

2.07  23    4.2 

9 

1  12  52.13 

.212 

5  58  50.7 

1.15 

19  57.2 

22 

1    7  18.94 

.343 

5  26  39.0 

2.06  23    0.4 

10 

1  12  57.16 

507 

5  59  18.1 

1.13 

19  53.3 

23 

1    7  27.15 

.342 

5  27  28.3 

2.05 

22  56.6 

11 

1  13   2.09 

iW3 

5  59  44.8 

1.10 

19  49.5 

24 

1    7  35.33 

.340 

5  28  17.5 

2.04 

22  52.8 

12 

I  13   6.92 

.199 

6    0  10.8 

1.07 

19  45.6 

25 

1    7  43.48 

.339 

5  29   6.4 

2.03 

22  49.0 

13 

1  13  11.65 

.195 

6  o:)6.2 

1.05 

19  41.8 

26 

1    7  51.60 

.338 

5  29  55.1 

2.02 

22  45i2 

14 

1  13  16.27 

.190 

6    1    1.0 

1.02 

19  37.9 

27 

1    7  59.63 

.336 

5  30  43.4 

2.01 

22  41.4 

15 

1  13  20.79 

.186 

6    125.1 

0.9*J 

19  34.1 

28 

1    8    7.73 

.335 

5  31  31.5 

2.00 

22  37.6 

16 

1  13  25.20 

.182 

6    148.5 

0.96 

19  30.2 

29 

1    8  15.74 

.333 

5  32  19.3 

1.99 

22  33.8 

17 

1  13  29.51 

.177 

6   211.2 

0.93 

19  26.4 

30 

1    8  23.71 

.331 

5  33   6.8 

1,98  22  30.0 

18 

1  13  33.71 

.173 

6   2  33.3 

0.90 

19  22.5 

May    I 

1    8  31.64 

.330 

5  33  54.0 

1.96  22  26.2 

19 

1  13  37.81 

.163 

6   2  54.7 

0.87 

19  18.6 

2 

1    8  39.53 

.328 

5  34  40.8 

1.94 

22  22.4 

20 

1  13  41.80 

.164 

6    3  15.4 

0.85 

19  14.7 

3 

1    8  47.38 

.326 

5  35  27.3 

1.93 

2218.6 

21 

1  13  45.67 

.159 

6    3  35.4 

0.82 

19  10.9 

4 

1    8  55.17 

.324 

5  36  13.5 

1.92 

22  14.8 

22 

1  13  49.44 

.155 

6    3  54.7 

0.79 

19    7.0 

5 

1    9    2.93 

.322 

5  36  59.3 

1.90 

2211.0 

23 

1  13  53.09 

.150 

6    4  13.3 

0.76 

19    3.2 

6 

1    9  10.64 

.320 

5  37  44.8 

1.89 

22    7.2 

24 

1  13  56.64 

.145 

6    4  31.2 

0.73 

18  59.3 

7 

1    918.29 

.318 

5  38  29.9 

1.87 

22    3.4 

25 

1  14    0.07 

.141 

6    4  48.4 

0.70 

18  55.4 

8 

1    9  25.89 

.316 

5  39  14.6 

1.85 

2159.6 

26 

1  14    3.39 

.136 

6   5    4.9 

0.67 

18  51.5 

9 

1    9  33.44 

.313 

5  39  58.9 

1.84 

2155.8 

27 

114    6.59 

.131 

6    5  20.7 

0.64 

18  47.6 

10 

1    9  40.93 

.311 

5  40  42.8 

1.82 

21  52.0 

28 

114    9.68 

.126 

6   5  35.7 

0.61 

18  43.7 

11 

1    9  48.36 

.308 

5  41  96.3 

1.80 

21  48.1 

2i) 

1  14  12.66 

.122 

6   5  50.1 

0.58 

18  39.9 

12 

1    9  55.73 

.306 

5  42    9.4 

1.79 

21  44.3 

30 

1  14  15.52 

.117 

6   6    3.7 

0.55 

18  36.0 

13 

110    3.04 

.303 

5  42  52.0 

1.77 

21  40.5 

July    1 

1  14  18.26 

.112 

6   616.6 

0.52 

18  32.1 

14 

1  10  10.29 

.301 

5  43  34.2 

1.75 

2136.7 

2 

1  14  20.89 

.107 

6   6  28.8 

0.50 

18  28.2 

15 

1  10  17.48 

.298 

5  44  16.0 

1.73 

21  32.9 

3 

1  14  23.40 

.102 

6    6  40.3 

0.46 

18  24.3 

16 

1  10  24.60 

.295 

5  44  57.3 

1.71 

21  29.1 

4 

1  14  25.79 

.097 

6    6  51.0 

0.43 

18  20.4 

17 

1  10  31.65 

.293 

5  45  38.1 

1.69 

2125.3 

5 

1  14  28.06 

.092 

6    7    1.0 

0.40 

18  16.5 

18 

1  10  38.63 

.290 

5  46  18.4 

1.67 

21  21.5 

6 

1  14  30.22 

.087 

6    7  10iJ 

0.37 

18  12.6 

19 

1  10  45.55 

.287 

5  46  58.3 

1.65 

21  17.7 

7 

1  14  32.25 

.082 

6    7  18.7 

0.31 

18    8.7 

20 

1  10  52.39 

.283 

5  47  37.7 

1.63 

21  13.8 

8 

1  14  34.16 

.077 

6    7  26.5 

0.31 

18    4.8 

21 

1  10  59,16 

.280 

5  48  16.6 

1.61 

21  10.0 

9 

1  14  35.95 

.072 

6    7  33.5 

0.28 

18    0.9 

1  11    5.85 

.277 

5  48  55.0 

1.59 

21    6.2 

10 

1  14  37.62 

.067 

6    7  39.8 

0.25 

17  57.0 

1  11  12.47 

.274 

5  49  32.8 

1.57 

21    2.4 

11 

1  14  39.16 

.062 

6    7  45.3 

0.21 

17  53.1 

24 

1  11  19.01 

.271 

5  50  10.2 

1.55 

20  58.6 

12 

1  14  40.59 

.057 

6    7  50.1 

0.18 

17  49iJ 

25 

1  11  25.47 

.267 

5  50  47.0 

1.53 

20  54.7 

13 
14 

1  14  41.89 

.052 

6    7  54.1 

0.15 

17  45.3 

26 

1  11  31.85 

.264 

5  51  23.3 

1.50 

20  50.9 

1  14  43.07 

.047 

6    7  57.4 

O.lii 

17  41.4 

27 

1  11  38.15 

.261 

5  51  59.0 

1.48  20  47.0 

15 

1  14  44.13 

.042 

6    7  59.9 

0.09 

17  37.5 

28 

1  11  44.37 

+iJ57 

+5  52  34.2 

+1.45  20  43.2 

16 

1  14  45.07 

+.037 

+6    8    1.7 

+0.06 

17  33.6 
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NEPTUNE,  1869* 


WASHINGTON  MEAN  TIME. 

* 

Apparent 

Var. 

Apparent 

Var. 

Apparent 
^ht 

Var. 

Apparent 

Var. 

Right 

fori 

Dociina- 

fori 

fori 

I>eclina> 

for  I  '                 II 

Date. 

AicenMloD. 

honr. 

tion. 

hour. 

Meridian 
PaMage. 

Date. 

ABoeiiHton. 

hoar. 

tion. 

hour. 

-  Meridian 
,  Paaage. 

yoon. 

yooH. 

4 

Noom. 

Noon. 

Noon. 

1 

oon. 

Noon. 

Nwm. 

1 

1 

1869. 

1803. 

h   m     8 

« 

O 

t     II 

II 

h    m 

h  m     1 

8 

O       1        II 

1 

"          h    m 

July  16 

1  14  45.07 

+.037 

^ 

8    1.7,+0.C6 

17  33.6 

Sept.   3 

1  13    6.08 

-.188 

+5  55  22.3 

-1.26  14  19.3 

17 

1  14  45.88 

.032 

6 

8    2.8+0.03 

17  29.7 

4 

1  13    3.51 

i    .192 

5  54  51.9 

1.28  14  15.3 

18 

1  14  46.58 

.027 

6 

8    3.1 

0.00 

17  25.7 

5 

1  12  58.86 

'    .195 

5  54  21.0 

1.33.  14  11.3 

19 

1  14  47.15 

.021 

6 

8    2.7 

-0.03 

17  21.8 

6 

1  12  54.14 

.199 

5  53  49.7 

1.31'  14    7.3 

20 

1  14  47.63 

.016 

6 

8    1.5 

0.06 

17  17.9 

7 

1  12  49.33 

.202 

5  53  18.0 

1.33-  14    3.3 

21 

1  14  47.93 

.011 

6 

7  59.7 

0.09 

17  14.0 

8 

1  12  44.45 

.205 

5  52  45.8 

1.35 

13  595 1 

22 

1  14  48.13 

.006 

6 

7  57.0 

0.12 

17  10.0 

9 

1  12  39.49 

.238 

5  52  13.3 

1.37 

13  55J2! 

23 

1  14  48.22 

+.001 

6 

7  53.7 

0.15 

17    6.1 

10 

1  12  34.46 

J211 

5  51  40.3 

1.38  13  51.2 

24 

1  14  48.18 

-.004 

6 

7  49.6 

0.19 

17    2.2 

11 

1  12  29.36 

i214 

5  51    7.0 

1.40  13  47.2 

25 

1  14  48.02 

.009 

6 

7  44.8 

0.22 

16  58.2 

12 

1  12  24.19 

.217 

5  50  33.3 

1.41  13  43J2 

26 

1  14  47.74 

.014 

6 

7  39.2 

0.25 

16  54.3 

13 

1  12  18.95 

.220 

5  49  59J2 

1.43  13  39.2 

27 

1  14  47.34 

.019 

6 

7  33.0 

0.28 

16  50.3 

14 

1  12  13.65 

.222 

5  49  24.9 

1.44  13  35.1 

28 

1  14  46.81 

.024 

6 

7  26.0 

0.30 

16  46.4 

15 

1  12    8.29 

.225 

5  48  50.2 

1.45  13  31.1 

29 

1  14  46.17 

.02H 

6 

7  18.3 

0.33 

16  42.5 

16 

1  12    2.87 

.227 

5  48  15.1 

1.47  13  27.0 

30 

1  14  45.41 

.034 

6 

7    9.9 

0.36 

16  38.5 

17 

1  11  57.38 

.230 

5  47  39.8 

1.48  13  23.0 

31 

1  14  44.52 

.039 

6 

7    0.8 

0.40 

16  34.6 

18 

1  11  51.84 

.232 

5  47    4.2 

1.49^  13  19.0 

Aug.  1 

1  14  43.52 

.044 

6 

6  50.9 

0.43 

16  3J.6 

19 

1  11  46.25 

.234 

5  46  28.3 

1.50 

13  15.0  1 

2 

1  14  42.40 

.049 

6 

6  40.4 

0.45 

16  26.7 

20 

1  11  40.61 

3Q& 

5  45  52.1 

1.51   13  11.0  1 

3 

1  14  41.16 

.054 

6 

6  29.1 

0.49 

16  22.7 

21 

1  11  34.91 

SOS 

5  45  15.7 

1.52  13    7A  1 

4 

1  14  39.80 

.059 

6 

617.1 

0.51 

16  18.8 

22 

1 11  29.17 

.240 

5  44  39.1 

1.53 

13    3.0! 

5 

1  14  38.32 

.064 

6 

6   4.5 

0.54 

16  14.8 

23 

1  11  23.38 

.242 

5  44    2.2 

1.54 

12  58i) 

6 

1  14  36.72 

.069 

6 

5  51.1 

0.57 

16  10.9 

24 

1  11  17.54 

.244 

5  43  25.1 

1.55 

12  54i) 

7 

1  14  35.01 

.074 

6 

5  37.0 

0.60 

16   6.9 

25 

1  11  11.67 

.245 

5  42  47.9 

1.56 

12  50.9 

8 

1  14  33.18 

.079 

6 

5  22.3 

0.63 

16    3.0 

26 

1  11    5.76 

.247 

5  42  10.4 

1.56 

12  46.8 

9 

1  14  31.23 

.083 

6 

5    6.9 

0.66 

15  59.0 

27 

1  10  59.80 

i249 

5  41  32.8 

1.57 

\%A2A 

10 

114  29.17 

.088 

6 

4  50.8 

0.68 

15  55.0 

28 

1  10  53.81 

.250 

5  40  55.0 

158 

12  38.8 

11 

1  14  27.00 

.093 

6 

4  34.1 

0.71 

15  51.1 

29 

1  10  47.79 

.252 

5  40  17.1 

1.58 

12  34.81 

12 

1  14  24.71 

.098 

6 

4  16.7 

0.74 

15  47.1 

30 

1  10  41.74 

.253 

5  39  39.1 

159 

12  30.7 1 

13 

1  14  22.31 

.103 

6 

3  58.6 

0.77 

15  43.1 

Oct     1 

1  10  35.66 

.254 

5  39    1.0 

159 

12  26.7 

14 

1  14  19.80 

.107 

6 

3  39.9 

0.80 

15  39.1 

2 

1  10  29.55 

.255 

5  38  22.7 

1.6D 

12  22.7 

I 

15 

1  14  17.18 

.112 

6 

3  20.5 

0.82 

15  35.2 

3 

1  10  23.42 

.256 

5  37  44.3 

1.60 

12  18.6  1 

16  1  14  14.45 

.116 

6 

3    0.5 

0.85 

15  31.2 

4 

1  10  17.27 

.257 

5  37    5.9 

1.63  12  14.6 

17 

1  14  11.61 

.12  J 

6 

2  39.9 

0.87 

15  27.2 

5 

1  10  11.10 

.258 

5  36  27.5 

1.60;  12  105 

18 

1  14    8.67 

.125 

6 

2  18.7 

0.90 

15  23.2 

6 

1  10    4.92 

.258 

5  35  49.0 

1.60  12   6.5 

19 

1  14    5.62 

.129 

6 

156.9 

0.92 

15  19.2 

7 

1    9  58.72 

.258 

5  35  10.5 

1.60 

12   25 

20 

1  14    2.47 

.133 

6 

1  34.5 

0.95 

15  15.3 

8 

1    9  52.51 

.259 

5  34  32.0 

1.60 

1158.4 

21 

1  13  59.22 

.138 

6 

1  11.5 

0.97 

1511.3 

9 

1    9  46.2<) 

.259 

5  33  53.5 

1.60  11  54.4 

22 

1  13  55.87 

.142 

6 

0  47.9 

1.00 

15    7.3 

10 

1    9  40.07 

.259 

5  33  15.0 

1.60  11  50.4 

23 

1  13  52.41 

.146 

6 

0  23.7 

1.02 

15    3.3 

11 

1    9  33.85 

.260 

5  32  36.6 

1.60;  11  46.3 

24 

1  13  48.85 

.150 

5  59  59.0 

1.04 

14  59.3 

12 

1    9  27.62 

.260 

5  3158.2 

1.60  11  423 

25 

1  13  45.20 

.155 

5 

59  33.7 

1.07 

14  55.3 

13 

1    9  21.39 

.259 

5  31  19.9 

1.60  1138.3' 

26 

1  13  4144 

.158 

5  59    7.8 

1.09 

14  51.3 

14 

1    915.17 

.259  5  3041.7 

159  11  34J2 

27 

1  13  37  60 

.162 

5 

58  41.4 

1.11  14  47.3 

15 

1    9    8.97 

.259  5  30    3.6 

1..59  11  30.2 

28 

1  13  33.65 

.167 

5 

58  14.5 

1.13  14  43.3 

16 

1    9    2.76 

i258i  5  29  25.6 

1.58  1126-2 

29 

1  13  29.61 

.170 

5  57  47.0 

1.15 

14  39.3 

17 

1    8  56.57 

J258 

5  28  47.8 

157  11  22.1 

30 

1  13  25  48 

.174 

5  57  19.1 

1.18  14  35.3 

18 

1    8  50.39 

.257 

5  23  10.1 

157*1118.1 

31   1  13  2126 

.178 

5 

56  50  6 

12J  14  31.3 

19 

1    8  44.24 

.256  5  27  32.6 

1.56  11  14.0 

Sept.  1 

1  13  16.96 

.181 

56  217 

1  22  14  27.3 

23 

I    8  38.10 

.255  5  26  55.3 

1.55  11  D.O' 

2  1  13  12.56 

.185 

5 

55  522 

1  24  14  23.3 

21 

1    8  31.98 

.255  5  26  18.1 

1.->4  11    (if) 

3  1  13    8.08 

-.188 

+5 

55  22.3 

-1.26  14  19.3 

22 

1    8  25.89 

-.253+5  2->41.'J 

1 

-1.53  11    2.0 

(From  Profewor  Noweomb'i  Tablets) 
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NEPTUNE,  1869. 


WASHINGTON  MEAN  TIME. 

Date. 
1869. 

Apparent 

Right 
AflceiuiioD. 

Vnr. 
fori 
honr. 

AppHrent 

Decltna* 

tion. 

Var. 
fori 
hour. 

Meridian 
Passage. 

Date. 
1869. 

Apparent 

Right 
Ascension. 

Var. 
fori 
hour. 

Apparent 

Declina- 

Uon. 

Var. 
fori 
hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

I'oon. 

Noon. 

Noon. 

Oct.  22 

23 
24 
25 
26 

1 

m     B 
8  25.8U 
8  19.82 
8  13.78 
8    7.78 
8    1.80 

-.253 
i252 
.251 

.250 

.248 

O       1        II 

+:>2.-)41.2 
5  25    4.5 
5  24  28.0 
5  23  51.8 
5  23  15.9 

II 
-1.53 
1.52 
1.52 
1.50 
1.49 

h    m 
11    2.0 
10  57.9 
10  53.9 
10  49.9 
10  45.8 

Nov.  26 
27 

28 
29 
30 

h 

m     8 
5  25.63 
5  21.90 
5  18.27 
5  14.74 
5  11.32 

-.158 
.153 
.149 
.145 
.140 

0 

+5 
5 
5 
5 
5 

8    8.6 
7  48.2 
7  28.5 
7    9.4 
6  51.0 

-0.86 
0.83 
0.81 
0.78 
0.75 

h    m 
8  41.3 
8  37.3 
8  33.4 
8  29.4 
8  25.4 

27 
28 
29 

30 
31 

7  55.86 
7  49.9r. 
7  44  09 
7  38.28 
7  32.50 

.247 
i245 
.243 
.242 

5  22  40.2 
5  22    4.8 
5  21  29.7 
5  20  55.0 
5  20  20.6 

1.48 
1.47 
1.45 
1.44 
1.43 

10  41.8 
10  37.8 
10  33.7 
10  29.7 
10  25.7 

Dec.    1 
2 
3 
4 
5 

5    8.00 
5    4.79 
5    1.69 
4  58.70 
4  55.83 

.136 
.131 
.127 
.122 
.117 

5 
5 
5 
5 
5 

6  33.3 
616.3 
6   0.0 
5  44.4 
5  29.6 

0.72 
0.69 
0.66 
0.63 
0.60 

8  21.4 
817.4 
813.4 
8    9.4 
8   5.5 

Nov.  1 
2 
3 

o 

^ 

7  26.77 
7  21.09 
7  15.47 
7    9.90 
7    4.39 

.238 
.235 
.233 
.231 
.228 

5  19  46.5 
5  19  12.8 
5  18  39.4 
5  18    6.5 
5  17  34.0 

1.41 
1.40 
1.38 
1.36 
1.35 

10  21.7 
10  17.6 
10  13.6 
10    9.6 
10   5.6 

6 
7 
8 
9 
10 

4  53.06 
4  50.41 
4  47.87 
4  45.45 
4  43.15 

.113 
.108 
.103 
.098 
.093 

5 
5 
5 
5 
5 

515.5 
5    2.2 
4  49.6 
4  37.7 
4  26.6 

0.57 
0.54 
0.51 
0.48 
0.45 

8    1.5 
7  57.5 
7  53.5 
7  49.6 
7  45.6 

6 
7 

9 
10 

6  58.93 
6  53.54 
6  48.21 
6  42.95 
6  37.76 

.226 
.223 
.221 
.218 
.215 

5  17    1.9 
5  16  30i2 
5  15  59.0 
5  15  28.3 
5  14  58.1 

1.33 
1.31 
1.29 
1J27 
1.25 

10    1.5 
9  57.5 
9  53.5 
9  49.5 
9  45.5 

11 
12 
13 
14 
15 

4  40.97 
4  38.91 
4  36.97 
4  35.16 
4  33.46 

.088 
.083 
.078 
.073 
.068 

5 
5 
5 
5 
5 

4  16.3 
4    6.7 
3  58.0 
3  50.0 
3  42.8 

0.42 
0.38 
0.35 
0.32 
Oi28 

7  41.6 
7  37.7 
7  33.7 

7  29.7 
7  25.8 

11 
12 
13 
14 
15 

6  32.64 
6  27.59 
6  22.62 
6  17.72 
6  12.91 

.212 

.209 
.205 
.202 
.199 

5  14  28.3 
5  13  59.0 
5  13  30.3 
5  13   2.1 
5  12  34.4 

1.23 
1.21 
1.19 
1.17 
1.14 

9  41.4 
9  37.4 
9  33.4 
9  29.4 
9  25.4 

16 
17 
18 
19 

20 

4  31.89 
4  30.44 
4  29.15 
4  27.92 
4  26.84 

.063 
.a57 
.052 
.047 
.042 

5 
5 
5 
5 
5 

3  36.3 
3  30.6 
3  25.8 
3  21.7 
3  18.4 

0.25 
0J22 
0.19 
0.15 
0.12 

7  21.8 
7  17.9 
7  13.9 
7  10.0 
7    6.0 

16 
17 

18 
19 
20 

* 

6    8.17 
6    3.52 
5  58.95 
5  54.47 
5  50.08 

.195 
.192 
.189 
.lOS 
.181 

5  12    7.3 
5  11  40.7 
5  11  14.7 
5  10  49.3 
5  10  24.5 

1.12 
1.10 
1.07 
1.05 
1.02 

9  21.4 
917.4 
913.3 
9    9.3 
9   5.3 

21 
22 
23 
24 
25 

4  25.89 
4  25.06 
4  24.36 
4  23.79 
4  23.35 

.036 
.032 
.026 
.021 
.016 

5 
5 
5 
5 
5 

315.9 
314.2 
313.3 
313.2 
313.9 

0.09 

0.05 

-0.02 

+0.01 

0.05 

7    2.1 
6  58.1 
6  54.2 
6  50.2 
6  46.3 

21 
22 
23 

1 
j 

5  45.77 
5  41.55 
5  37.43 

.178 
.174 
.170 

5  10    0.3 
5    9  36.7 
5    913.7 

1.00 
0.97 
0.95 

9    1.3 
8  57  3 
8  53.3 

26 
27 

28 

4  23.03 
4  22.84 
4  22.79 

.010 

-.005 

.000 

5 
5 
5 

315.4 
317.7 
3  20.8 

0.08 
0.11 
0.15 

6  42.3 
6  38.4 
6  34.5 

24;  1 

5  33.40 
5  29.47 
5  25.63 

.166 
.162 

-.158 

5    8  51.4 

5    8  29.7 

+5    8    8.6 

0.92 

089 

-0.86 

8  49.3 
8  45.3 
8  41.3 

29 
30 
31 

4  22  86 
4  23  06 
4  23.40 

+.006 

.011 

+.017 

I 

+5 

3  24.7 
3  29.4 
3  34.9 

0.18 

0.21 

+0.25 

6  30.5 
6  26.6 
6  22.7 

h 

[QRIZONTAI 

.  PARAH 

.AX. 

1866.  Jan. 
Jan 
Jun 
A  us 
Not; 

1  tc 
.   15  tc 
e  IStc 
f.  23  tc 
\  15  tc 

i  Jan.   15, 
»  June  18, 
>  Aug.  23, 
t  Nov.  15, 
»  Dec.  31, 

029 
.28 
.29 
.30 
.29 

I            1868 

.  Jan. 
Jan.  S 
June  S 
Aug.  S 
Nov.  1 

1  to  Jan.  20, 
N)to  June  21, 
n  to  Aug.  26, 
J6  to  Nov.  19, 
9  to  Dec.  31, 

0.29 
.28 
.29 
.30 
.29 

1867.  Jan 

Jan 
Jun 
Aui 
No^ 

.     Itt 
.   18  tc 
e  19  tc 
(.24  tc 

r.  16  tc 

» Jan.   18, 

>  June  19, 
»  Aug.  24, 

>  Nov.  16, 
»  Dec.  31, 

.29 
.28 
29 
.30 
.29 

1869 

.  Jan. 
Jan.   S 
June  4 

Aug.  S 
Nov.  i 

1  to  Jan.  22, 
22  to  June  22, 
J2  to  Aug.  27, 
J7  to  Nov.  21, 
n  to  Dec.  31, 

.29 
.28 
.29 
30 
.29 

(From  Professor  Newcomb's  Tabloti.) 
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OCCUL.TATIONS,  1868. 


OCCULTATIONS  OF  STARS  AND  PLANETS  BY  THE  MOON,  VISIBLE 

IN  THE 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Star'n  Name 
and 

• 

IMMEKSIOK. 

EMERSION. 

ANGLE  rilOM  VERTEX.  , 

Date. 

B 

5 

Longitude 

Longitade 

Ix.Dgitude 

Magnitude. 

h  m 

h 

h  m 

h 

h  m 

h 

h  m 

h 

k  mi  h 

■h  ml   h 

IMS. 

o 

1  so 

h  m 

2 

2  30 

h  m 

3 

1  SO 

2 

230 

3 

1  30 

o 

2 

,2  30 

^  1 

h  in 

h  m 

h  m 

h  m 

h  m 

h  m 

0 

<     O 

a 

Jan. 

B.A.C.830 

30 

14  3 

13  57 

13  50 

13  40 

15  2 

15  1 

14  58 

14  52 

16^ 

165 

;  169 

171 

4 

6 

35 

14  1 

13  55 

13  48 

13  39 

14  58 

14  57 

14  54 

14  49 

139 

144 

146!  147  ! 

40 

14  2 

13  57 

13  51 

13  42 

14  50 

14  49 

14  46 

14  41 

117 

120 

I  122 

123  1 

45 

14  6 

14  2 

13  56 

13  49 

14  36 

14  35 

14  33 

14  27 

87 
Star 

91 

95 

93 

6 

^»  Tauri 

30 

8  52 

8  23 

8  7 

7  57 

6  52 

8  55 

8  53 

8  50 

I's. 

113 

94 

80 

4i 

a5 

8  35 

8  19 

8  8 

8  1 

9  2.) 

9  13 

9  8 

9  1 

121 

100 

85 

71 

40 

8  34 

8  22 

8  13 

8  7 

9  35 

9  26 

9  18 

9  11 

110 

93 

77 

65 

45 

8  36 

8  26 

8  19 

8  14 

9  46 

9  36 

9  27 

9  21 

103 

87 

73 

Star 

63 

1' 

6 

d  Tauri 
41 

30 
35 

8  30 
8  19 

8  10 
8  7 

8  30 
8  55 

8  36 
8  54 

9      m      • 

•   •   ■ 

StarSO^'s 
0"s.  Ill 

110 
95 

•  •  •  • 

'  8*44 

•  •  •  ■ 

'  8  44 

40 

8  48 

8  31 

8  18 

8  11 

9  19 

9  16 

9  11 

9  6 

139 

115 

99 

85 

45 

8  43 

8  31 

8  22 

8  16 

9  37 

9  30 

9  23 

9  17 

124 

107 

93 

80 

6 

Rumk.1210 

30 

8  38 

8  25 

8  16 

8  9 

9  47 

9  36 

9  25 

9  16 

96 

74 

58 

45, 

35 

8  42 

8  31 

8  23 

8  17 

9  57 

9  44 

9  32 

9  22 

91 

68 

52.  39 

40 

8  47 

8  38 

8  32 

8  27 

10  3 

9  50 

9  38 

9  26 

85 

63 

47 

32 

45 

8  55 

8  47 

8  42 

8  39 

10  5 

9  52 

9  40 

9  28 

73 

54 

38 

23 

6 

B.A.C.1391 

30 

9  40 

9  21 

9  5 

8  54 

10  35 

10  24 

10  13 

10  3 

146 

107 

83 

G7 

5 

35 

9  37 

9  22 

9  9 

9  0 

10  49 

10  36 

10  23 

10  11 

150 

103 

79 

61 

40 

9  38 

9  26 

9  16 

9  9 

10  54 

10  42 

10  29 

10  17 

117 

95 

73 

55 

45 

9  43 

9  33 

9  24 

9  18 

10  59 

10  46 

10  34 

10  21 

104 

85 
122 

67 

49 

6 

B.A.C.1394 

30 

10  4 

9  35 

9  16 

9  2 

10  24 

10  20 

10  13 

10  5 

161 

97 

79 

7 

35 

9  49 

9  31 

9  17  9  6 

10  48 

10  37 

10  25  10  15 

147 

115 

91 

7^1 

40 

9  42 

9  33 

9  22;  9  13 

10  59 

10  46 

10  34  10  23 

132 

107 

86 

68 

45 

9  49 

9  37 

9  28 

9  21 

11  5 

10  52 

10  40 

10  28 

118 

97 

79 

62 

ti     B.A.C.1406 

30 

11  52 

11  26 

11  1  10  40 

12  20 

12  7 

11  56 

11  43 

225 

202 

16^ 

115 

o 

7 

35 

11  34 

11  14 

10  56  10  40 

12  37 

12  23 

12  10 

11  55 

187 

172  144 

110 

40 

U  28 

11  13 

10  58  10  44 

12  43 

12  29 

12  15*12  2 

159 

145 

125 

102 

45 

11  26 

11  14 

11  1  10  50 

12  43 

12  31 

12  18  12  4 

136 

125 

109 

88 

6 

B.A.C.1238 

30 

12  3 

11  51 

11  41;  11  31 

13  17 

13  3 

12  47 

12  30 

182 

178 

160 

124 

10 

35 

11  59 

11  46 

11  32  11  20 

13  18 

13  4 

12  49 

12  33 

158 

150 

133 

105 

40 

11  59 

11  43 

11  27 

11  12 

13  14 

13  2 

12  48 

12  33 

130 

125 

110 

86 

45 

12  2 

11  44 

11  25 

11  7 

13  7 

12  55 

12  43 

12  28 

106 

97 

86 

65 

6 

a  Tauri 

30 

12  58 

12  42 

12  23  12  3 

14  2 

13  48 

13  34 

13  18 

194 

195 

189 

171 

1 

35 

12  50 

12  36 

12  19  12  3 

14  3 

13  52 

13  39 

13  24 

167 

168 

161 

145 

40 

12  47 

12  34 

12  20!  12  6 

14  0 

13  50 

13  38!  13  24 

143 

141 

134 

124 

45 

12  47 

12  35 

12  23 

12  12 

13  54 

13  45 

13  34  13  23 

120 

116 

110 

101 
Star 

6 

Rumk.1241 

30 

15  11 

]5  8 

15  5  15  1 

15  50 

15  39 

15  24  15  1 

208 

221 

234 

15's. 

35 

14  58 

14  52 

14  44  14  33 

15  52 

15  46 

15  37, 15  26 

182 

1891 

194 

197 

40 

14  40 

14  42 

14  33  14  22 

15  50 

15  45 

15  38  15  2J) 

159 

165 

168 

171 

45 

14  43 

14  36 

14  27 

14  16 

15  45 

15  41 

15  35 

15  27 

140 

144 

146 

148 

6 

Rumk.1247 

30 

15  45 

15  41 

15  34 

15  26 

16  43 

16  40 

16  35 

16  27 

164 

173 

181 

189 

35 

15  40 

15  35 

15  27 

15  18 

16  39 

16  37 

16  33  16  27| 

145,  152| 

159 

164 

40 

15  37 

15  31 

15  23 

15  14 

16  32 

16  31 

16  27 

16  22 

126  132! 

137 

141 

45 

15  35 

15  29 

15  21 

15  13 

16  22 

16  21 

16  19 

16  14 

103  109 

115 

119 

6 

Rumk.1254 

30 

16  2 

15  59 

15  55 

15  48 

16  57 

16  54 

16  50 

16  43 

170  179 

188 

196 

35 

15  57 

15  53 

15  47 

15  39 

16  54 

16  52 

16  49 

16  43 

151 

159 

165 

171 

40 

15  53 

15  47 

15  41 

15  33 

16  48 

16  47 

16  44 

16  40 

132 

138 

144 

149 

45 

15  49 

15  44 

15  37 

15  29 

16  40 

16  39 

16  38 

16  33 

113 

116 

123 

127 

B  A  C  3345 

30 

Star 

11 

6 

35 

40 

•  •  •  ■ 

•  •  •  • 

•  •  «  • 

k  •  •  • 

10  27 
*10  15 

10  27 
10  47 

Star 
15"s 

•  «  • 

45"  s 
114 

lb  34 

lb  22 

10  17 

lb  34 

lb  38 

lb  43 

134 

121 

45 

10  18 

10  15 

10  131*10  13| 

10  56 

10  55 

10  56  10  57 1 

119  11^ 

106.  101 

*  Below  the  horison. 
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OCCULT  ATION^,  1868. 


OCCULTATIONS   OF   STARS   AND   PLANETS   BY   THE   MOON,  VISIBLE 

IN  THE 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Star's  Name 
and 

• 

IMMERSION. 

KMEKSION. 

ANGLE  FROM  VERTEX. 

Date. 

\ 

Longitude 

Longitude 

Longitodo 

Hac&itade. 

h    m 

h     1    h    m 

h 

h    m 

h 

h     m 

h 

h   m 

h 

h   m 

h 

1M8. 

1  SO 

a    !  sso 

S 

1  SO 

a 

a  so 

S 

1  SO 

0 

a 

o 

a  SO 

0 

S 

o 

h    m 

h    m,      h    m 

h    m 

h    m 

h    m 

h    m 

h    m 

o 

Jan.    I*  Virviniii 

30 
35 

40 

. 

Star 

1'30 

75 

15 

S 

14  36 
14  20 

'14*36 
14  59 

"  8.  * 

80 

•      •      ■ 

14  21  'U  22 

•      •      •      « 

14  52 

14  47 

•14  44 

*  86 

'  92 

45 

14  16 

14  15 

•14  16 

•      •     •     • 

15  10 

15    5 

15    1 

•15   0 

59 

62 

65 

68 

28 

24  Pierium 

30 

10    6 

10    2 

9  54 

9  45 

•10  48 

10  49 

10  48 

10  46 

216 

211 

207 

202 

6i 

35 

9  57 

9  53 

9  47 

9  40 

♦10  52 

10  52 

10  51 

10  49 

188 

187 

184 

177 

40 

9  52 

9  49 

9  44 

9  37 

•10  52 

10  52 

10  50 

10  47 

166 

165 

161 

154 

45 

9  48 

9  46 

9  42 

9  37 

•10  47 

10  47 

10  45 

10  42 

143 

141 

138 

133 

Feb. 
12 

94  Virginia 
6          i 

30 
35 
40 

15  41 
15  17 
15    7 

15  41 

15  58 

16  7 

Star 
91 
76 

1'45 

Star 
82 

0"s. 

88 

•  •     • 

•  •     • 

108 

15  27 

.... 

.... 
15  27 
15  52 

15    4 

.... 
15    4 

15  10 

15  37 

15  17 

45 

15    3 

14  58 

14  56 

14  55 

16  13 

16    1 

15  50 

15  41 

65 

67 

71 

75 

Mar. 

5  Cancri 

30 

16  37 

16  40 

16  42 

16  44 

*17  23 

17  24 

17  23 

17  19 

159 

167 

179 

191 

4 

6 

35 

16  30 

16  31 

16  31 

16  31 

17  19 

17  21 

17  21  17  18 

143 

152 

160 

169 

i 

40 

16  22 

16  22j  16  22 

16  20 

17  14 

17  16 

17  16  17  14 

129 

136 

142 

150 

. 

45 

16  16 

16  15!  16  13 

16  10 

17    7 

17    9 

17    9 

17    8 

115 

121 

128 

134 

6 

18  Leonis 

30 

7  54 

7  46 

7  41 

7  37 

8  31 

8  25 

8  21 

8  20 

72 

68 

65 

60 

6 

35 

7  47 

7  42 

7  38 

7  36 

8  44 

8  36 

8  31 

8  28 

55 

52 

49 

45 

40 

7  47 

7  43 

7  40 

7  38 

8  51 

8  43 

8  38 

8  34 

42 

39 

36 

32 

45 

7  50 

7  47 

744 

7  43 

8  55 

8  48 

8  42 

8  38 

31 

28 

25 

21 
Star 

2' 8. 

ly      c  Leonis 

30 

17  17 

17  16 

17  21 

17  22 

18    0 

17  52 

17  35 

17  22 

174 

182 

190 

7 

^ 

35 

17    4 

17    1 

16  57 

16  58 

17  57 

17  51 

17  41 

17  24 

153 

160 

168 

178 

1 

40 

16  54 

16  49 

16  46 

16  39 

17  51 

17  46 

17  38 

17  27 

138 

142 

148 

152 

45 

16  44 

16  38 

16  32 

16  25 

17  44 

17  40 

17  33 

17  23 

123 

128 

131 

134 

9 

k  Virginia 

30 

20  12 

20    9 

20    4 

19  59 

20  57 

20  55 

20  52 

20  45 

170 

169 

160 

170 

35 

20    2 

19  57 

19  52 

19  46 

20  53 

20  52 

20  48 

20  42 

152 

151 

151 

152 

40 

19  51 

19  47 

19  42 

19  34 

20  48 

20  46 

20  43  20  37 

135 

136 

135 

134 

45 

19  42 

19  38 

19  32 

19  25 

20  40 

20  38 

20  35  20  30 

120 

120 

121 

120 

12 

y  Libre 

44 

30 

19  37 

19  21 

19    4 

18  48 

20  58 

20  46 

20  31  20  13 

135 

128 

122 

114 

35 

19  30 

19  14 

18  58 

18  42 

20  51 

20  40 

20  26  20  10 

118 

113 

1C6 

100 

40 

19  25 

19  10 

18  54 

18  39 

20  43 

20  32 

20  19;  20    5 

104 

97 

92 

87 

45 

19  20 

19    6 

18  52 

18  38 

20  33 

20  ;m 

20  12  20    0 

89 

84 

80 

76 

28 

a  Tauri 

30 

11  15 

11  13 

11    9 

11    3 

12    9 

12  11 

12  11  12    8 

138 

147 

157 

163 

1 

35 

11  14 

11  10 

11    6 

10  59 

12    2 

12    4 

12    5 

12    3 

121 

126 

135 

142 

40 

11  14 

11  10 

11    4 

10  57 

11  52 

12  55 

11  56 

11  55 

98 

106 

114 

120 

45 

11  21 

11  13 

11    6 

10  58 

11  34 

11  41 

11  44!  11  43 

63 

80 
Star 

91 

97 

A^r. 

94  Virginia 

30 
35 

11     8 

11    7 

11  23 

11    7 

98 

2'15 

"s. 

Star 

J.  A.         \J 

10  50 

10  50 

lb  53 

■     •     •     ■ 

10  59 

11  41 

11  25 

li  lb  ib  59 

72 

8'» 

93 

Ve. 

40 

10  45 

10  42 

10  41 

10  41 

11  48 

11  37 

11  27  11  2.) 

60 

63 

68 

74 

45 

10  45 

10  41 

10  39 

10  38 

11  52 

11  44 

11  36  11  31 

48 

52 

54 

Star 

58 

May 

k  Virginia 

30 

15    9 

15    7 

15    9 

•     •     •     ■ 

15  43 

15  23 

15    9  .  .  .  . 

162 

186 

I's. 

Star 

3 

35 

14  52 

14  46 

14  42 

14  49 

15  42 

15  33 

15  18;  14  49 

161 

163 

168 

15"  8. 

40 

14  39 

14  33 

14  25 

14  20 

15  38 

15  30 

15  18  15    3 

144 

145 

147 

150 

45 

14  28 

14  21 

14  13 

14    6 

15  31 

15  25 

15  15 

15    2 

129 

131 

131 

133 

10 

B.A.C.  3536 

30 

14     8 

13  54 

13  44 

13  38 

15    7 

14  57 

14  49 

14  43 

8 

8 

10 

14 

6 

35 

14  29 

14    8 

13  55 

13  47 

14  54 

14  51 

14  47 

14  43 

343 

352 

358 

3 

40 

•     •     •     • 

14  36 

14  15 

14     1 

.  .  .  • 

14  36 

14  39  14  40 

•     ■     • 

Star 

338 

347 

45 

14  28 

•     •     *     • 

•     •     •     • 

14  28 

•     •     ■ 

45"N 

•     •     • 

Star 
30"n. 

•     •     •     • 

16 

29  PiBcium 

30 

16  38 

16  35 

•16  35 

•  •  •  • 

17  46 

17  40 

17  35 

17  33 

62 

57 

53 

52 

H 

35 

16  46 

16  4.< 

•16  42 

.... 

17  54 

17  47 

17  43 

17  41 

56 

50 

47 

46 

J^ 

40 

16  56 

16  53 

•16  51 

.... 

18    1 

17  55 

17  50 

17  47 

52 

46 

42 

40 

37, 

45 

17    7 

17    4   17    2 

•17    2|  18    8 

18    1 

17  57  17  54  1    48 

42 

39 

*  Below  the  fcorisoD 
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OCCUL.TATIONS,   1868. 


1"                                                                      

OCCULTATIONJ   OF   STARS   . 

AND    PLANETS    BY   THE    MOON,  VISIBLE    IN    THE 

TERRITORY  OF  THE.  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER.         | 

1       O.  — _>^   1k.'..._„ 

• 

IMMEKSION. 

EMKRSION.                         1  ANGLE  FROM  VERTEX.    1 

Date. 

and 

0 

Longitude 

Longiiado 

I^ongitnde            ,  | 

Magnitude. 

O 

h     m 

h 

'    h     m 

h 

h     m 

h 

I    h     m 

h 

h   m 

h   lb    mi      hi 

1888. 

1  30 

a 

1   2  80 

h    m 

3 

h    m 

1  80 

2 

h    m 

9  30 

3 

1  80 

3 

o 

2  30 

o 

3    t 

h    m 

!      h    m 

h    m 

1      h    m 

h    m 

o 

iS 

^•1 

V  Piscium 

3« 

17  55!  17  54 

•*17  54 

•      ■      •      • 

18  57 

18  53 

18  51 

18  50 

59 

53 

49 

41 

35 

18    3  18    2 

1  18    2 

*18     4 

19    5 

19    0 

1  18  57 

18  56 

54 

48 

42 

39  , 

40 

18  12:  18  11 

1  18  12 

*18  i:i 

19  13 

19    7 

19    4 

19    2 

50 

42 

37 

34 

45 

18  23 

18  22 

18  22 

18  23 

19  21 

19  14 

19  10 

19    8 

48 

38 

33 

30 

25 

3  Cancri 

30 

10  27,  10  23 

10  18 

10  12 

11  15 

11  17 

11  17 

11  15 

111 

120 

130 

140 

6 

35 

10  24   10  19 

10  13 

10    £ 

11    5 

11    8 

11     8 

11    7 

92 

103 

112 

121 

40 

10  24   10  17 

1  10    9 

10     1 

10  52 

10  56 

10  58 

10  57 

70 

83 

94 

102 

45 

10  31!  10  17  10    6 

1 

9  57 

10  31 

10  41 

10  45 

10  45 

Star 

30"» 
Star 

59 

74 

83. 

^^  ^ 

/3  Virginis 

30 

10  24  ...  . 

.... 

10  24 

3'n. 

31 

35 
40 

JO  10   10     4 

10  19 
10  36 

lb'  4 
10    9 

•     •     •     • 

v^v«»a 

147 
119 

Star 
126 

•     •     • 

3'n. 

9  45 

9  46 

9  47 

•     •     •     • 

9  47 

•     •     •     • 

*•*         i"   •             w           ■          * 

Star!  2'  N. 

45 

9  34 

9  28 

9  27 

9  35 

10  38 

10  20 

9  59 

9  35 

105 

104 

nil  Star 

A^'v, 

June  ^  66  Virginis 

30 

13  51 

13  48 

13  44 

13  36 

•14  41 

14  41 

14  39 

14  36 

103 

101 

100 

99 

a? !       6 

35 

13  48 

13  45 

13  40 

13  32 

•14  30 

14  29 

14  27 

14  23 

84 

82 

81 

79 

1 

i 

i 

40 

13  46 

13  44 

13  39 

13  3C 

14  16  14  14 

14  12 

14    8 

63 

60 

59 

59 

r 

45 

»       •       a       • 

13  50 

13  44 

13  31 

■     •     •     • 

13  50 

13  49 

13  49 

•     *     • 

Star 

15"N 

49 

33 

27 

1 
Jo  It  ;  34  Srorpii 

30 

7  59 

7  54 

7  51 

7  52 

9  19 

9    5 

8  53 

8  41 

47 

54 

61 

1 

5 

35 

8    1 

7  54 

7  50 

7  4J; 

9  19 

9    8 

8  58 

8  50 

36 

39 

43 

48 

40 

8    6 

7  58 

7  53 

*7  51 

9  18 

9  10 

9  52 

8  56 

26 

30 

33 

38 

45 

8  13 

8    4 

7  59 

*7  55 

9  17 

9  11 

9    5 

9    0 

18 

22 

25 

29 

7 

u  Capricor. 

30 

13  24 

13  12 

13    5 

13    1 

14  15 

14    2 

13  49 

13  38 

131 

119 

112 

109 

I 

35 

13  23   13  12 

13    4 

13    C 

14  31 

14  17 

14    5 

13  55 

122 

110 

102 

98 

40 

13  26!  13  16 

13    8 

13    3 

14  42 

14  29 

14  17 

14    7 

116 

104 

96 

91 

45 

13  32;  13  22 

13  14 

13    1) 

14  50 

14  38 

14  27 

14  18 

111 

100 

91 

87 

8 

64  Aquarli 

30 

12  55 

12  48 

12  42 

•12  3fi 

14    5 

13  52 

13  43 

13  37 

34 

26 

21 

20 

35 

13    8 

13    2 

12  56 

♦12  51 

14    6 

13  53 

13  45 

13  39 

25 

16 

12 

10 

40 

13  28 

13  21 

13  14 

13    7 

14    3 

13  51 

13  43 

13  39 

10 

2 

357 

355 

15 

B.A.C.  1391 

45 
30 

13  51 
16  23 

13  51 
17  14 

Star 

20 

30" 
12 

N. 

5 

0 

16  26 

•16  30 

■     •     •     • 

17  11 

17    9 

17    8 

5 

35 

16  34 

16  37 

16  42 

•16  41) 

17  17   17  13 

17    9 

17    6 

10 

2 

352 

341 

40 

16  46 

16  51 

17    1 

•     •     •     ■ 

17  19   17  11 

17    1 

•     •     *     • 

0 

345 

Star 

15"  H. 

15 

Rumk.  1235 

45 
30 

17    4 
17  22 

17    9 
17  16 

17  14    17     ft 

338  StJir 

1'30 

78 

"N. 

71 

17  14 

17  14 

17  57 

17  59 

18    0 

18    1 

100 

87 

35 

17  23 

17  19 

17  18 

17  Ifc! 

18  12;  18  11 

18  10 

18  10 

87 

78 

70|    64  II 

40 

17  27 

17  24 

17  23 

17  24 

18  23;  18  21 

18  19 

18  18 

80 

72 

64 

58 

< 
1 

45 

17  34 

17  31 

17  31 

17  31 

18  33 

18  30 

18  27 

18  25 

74 

66 

59 

53 

»^         irt  Virginia 

30 

11     5 

11     9 

11  19 

11    9 

205  Star 

10"s 

24 

6 

35 

10  44 

10  41 

li)  38 

lb  3i: 

11  23 

11  19 

>     •     •     • 

11  11 

ib  56 

175;  175 

178 

•     •     • 

185 

40 

10  31 

10  27 

10  22 

10  17 

11  20 

11  16 

11  10 

11     1 

156  156 

157    161    1 

45 

10  20 

10  15 

10    9 

10    4 

11  14 

11  11 

11     5 

10  57 

140   140 

141 

142 

Aug. 

42  Capricor. 

30 

14  53 

14  32 

14  12 

13  55 

16  19  16    7 

15  51 

15  32 

128,  133 

138 

138 

3 

35 

14  53 

14  35 

14  19 

14    3 

16  22 

16    9 

15  52 

15  33 

116!  119 

122 

123 

40 

14  55 

14  41 

14  26 

14  13 

16  22 

16    8 

15  51 

15  33 

103;  106 

107 

1C6 

45 

14  57 

14  46 

14  34 

14  23 

16  18 

16    4 

15  48  15  29 1 

89     92 

92 

90 

4 

58  Aquarii 

30 
35 

17    1 
16  51 

16  37 
16  17 

17  11 
17  12 

16  46 

17  15 

IStar 
Star  2' 

2fW 

•        a        •        • 

17  18 

«     ■     »     > 

17  18 

1' 

30' s 

214,  181 

40 

17  28 

17    3 

16  % 

16  13 

17  28   17  32 

17  33 

17  26 

15"s   213 

187:  165 

45 

17    7 

16  48 

16  30 

16  13 

17  47|  17  45 

1 

17  40  17  32 

205   187  169  156 

20 

yVirgi.,pr. 

30 

9  31 

9  28 

9  24 

9  IffiMO  25';  10  25 

10  24  10  21 

132  131   133   134 

li 

35 

9  23 

9  20 

9  16 

9    (),*10  18   10  IB 

IJ  IG  10  13    114   114   116   117 

40 

9  17 

9  14 

9    9     9    2j»10  10    10    9 
9    2     8  551  10     0    19  59 

IJ    7  10    4    102   101    102   102 

45 

9  11 

9    7 

9  57'   9  55      86     87     87     88 

*  Below  the  horizon. 
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OCCUL.TATIONS,  ISOS, 


OCCULTATIONS   OF    STARS   AND    PLANETS   BY    THE    MOON,  VISIBLE 

IN  THE 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Star'!  Namo 
and 

• 

IMMCnSION. 

EMERSION. 

ANGLE  PROM  VERTEX. 

Dato. 

1 

Longiinde 

Longitude 

LoDgitade 

Mocnltude. 

«« 

1 

h     m 

h 

h    m 

h 

h    m 

h 

h    m 

h 

h    ID 

h 

h   ir. 

h 

188S. 

:i  so 

% 

»30 

S 

1  SO 

» 

9  30 

3 

1  30 

o 

ft  SO 

0 

S 

o 

h   m!      h   m 

h    m 

h   m 

h    m 

h   m 

h    m 

h    m 

o 

o 

Aug. 

ao* 

B.A.C.  4277 
6 

30 
35 
40 

•10  19 
•10  14 
•10    8 

10  19 
10  13 
10    7 

10  18 
10  11 
10    5 

10  14 

10    7 
10    1 

•11  14 

•11     5 

10  56 

11  13 
11    4 
10  55 

126 

109 
93 

125 

108 

•     •      •     • 

•10*56 

•     •     • 

*  93 

93 

45 

10     3 

10    2 

10    0 

0  55 

•     •      •     • 

•10  46 

10  45 

10  44 

•      •      • 

78 

77 

78 

S«pt. 

14Ceti 

30 

15  11 

14  46 

14  26 

14  10 

16  13 

16    4 

15  52 

15  38 

198 

167 

136 

106 

6i 

35 

15    7 

14  48 

14  32 

14  19 

16  25 

16  14 

16    1 

15  45 

176 

152 

128 

98 

\ 

40 

15    8 

14  53 

14  40 

14  29 

16  32 

16  20 

16    6 

15  50 

159 

138 

115 

91 

45 

15  12 

14  59 

14  48 

14  39 

16  35 

16  23 

16    9 

15  54 

141 

122 

103 

83 

Star'  Star 

3 

15Ceti 
6 

30 
35 

16  10 
15  55 

15  34 
15  29 

16  10 
16  39 

16  13 
16  35 

•  •     • 

•  •     • 

1/ 
15//S 

2' 9. 

194 

179 

•     •     •     • 

16  32 

•     ■     •     > 

16  32 

165 

40 

16  44 

16  12 

15  49 

15  30 

16  53 

16  59 

16  55 

16  46 

232 

200 

175 

151 

45 

16  24 

16    6 

15  48 

15  33 

17  18 

17  12 

17    4 

16  55 

195 

178 

158 

140 

27 

fi  Capricor. 

30 
35 

8  17 

8  20 

8    3 

8    7 

7  53 

7  57 

7  46 

7  51 

9  35 
9  45 

920 
9  30 

9    5 
9  16 

8  52 

9  3 

121 

114 

104 

98 

93 

87 

86 
80 

40 

8  25 

8  13 

8    4 

7  57 

9  52 

9  38 

9  24 

9  12 

107 

93 

82 

75 

45 

8  32 

8  21 

8  12 

8    4 

9  58 

9  44 

9  31 

9  21 

102 

88 

78 

72 

Oct. 

ii  Ceti 
4 

30 

13  42 

13  17 

13    2 

12  52 

14  17 

14  15 

14    8 

14    1 

153 

119 

97 

80 

3 

35 

13  36 

13  19 

13    7 

12  59 

14  41 

14  31 

14  21 

14  12 

143 

114 

92 

75 

40 

13  38 

13  25 

13  15 

13    7 

14  53 

14  42 

14  31 

14  20 

133 

108 

88 

71 

45 

13  43 

13  32 

13  24 

13  17 

15    2 

14  50 

14  39 

14  28 

123 

102 

84 

67 

4 

/Tanri 

30 

10  23 

10  21 

•10  21 

•     •     •     ■ 

11    2 

11     3 

11    5 

11    8 

96 

90 

84 

79 

4 

35 

10  26 

10  24 

10  25 

•10  27 

11  15 

11  15 

11  15 

11  16 

89 

81 

76 

72 

40 

10  30 

10  29 

10  30 

•10  32 

11  26 

11  25 

11  24 

11  25 

82 

76 

71 

67 

45 

10  37 

10  36 

10  37 

10  39 

11  37 

11  34 

11  33 

11  33 

79 

73 

67 

63 

5 

Rumk.  1203 

30 

12  32 

12  30 

12  31 

12  34 

13  39 

13  30 

13  22 

13  15 

33 

22 

11 

0 

35 

12  43 

12  42 

12  44 

12  49 

13  44 

13  33 

13  23 

13  13 

26 

12 

359 

343 

40 

12  56 

12  57 

13    3 

13    6 

13  46 

13  33 

13  18 

13    6 

17 

0 

338 

Star 

5 

75  Tauri 

45 
30 

13  13 
12  39 

13  24 
12  39 

13  45 
13  44 

13  24 
13  32 

•     •     •     4 

3 
23 

Star 
10 

45"N 
358 

1'30" 

•     •     •     • 

12  40 

12  44 

13  23 

13  13 

N. 

343 

6 

35 

12  53 

12  53 

13    0 

13    5 

13  46 

13  32 

13  17 

13    5 

14 

358 

336 

Star 

40 
45 

13    9 
13  20 

13  20 

13  45 
13  20 

13  20 

2 

Star 

Star 
I'n. 

0"n. 

1'15" 

•        ■        •        V 

N. 

^■^^ 

•       •        •       • 

•     •     •     • 

A.  *#      ^w^^ 

Star 

5 

^  Tauri 

30 

12  57 

12  37 

12  29 

12  26 

12  57 

13    8 

13  11 

13  12 

30"fl 

106 

92 

82 

4i 

35 

12  45 

12  36 

12  32 

12  30 

13  25 

13  25 

13  24 

13  23 

107 

92 

82 

74 

av 

40 

12  47 

12  41 

12  37 

12  35 

13  41 

13  38 

13  35 

13  33 

97 

85 

76 

67 

45 

12  51 

12  46 

12  43 

12  43 

13  54 

13  49 

13  45 

13  42 

90 

80 

70 

63 

5 

Rumk.  1210 

30 

12  47 

12  41 

12  38 

12  37 

13  50 

13  45 

13  40 

13  36 

75 

64 

54 

45 

35 

12  52 

12  47 

12  45 

12  45 

14    2 

13  54 

13  48 

13  43 

69 

57 

47 

38 

40 

13    0 

12  56 

12  54 

12  54 

14  11 

14    2 

13  55 

13  49 

64 

52 

42 

32 

45 

13    9 

13    5 

13    4 

13    4 

14  17 

14    8 

14    1 

13  54 

59 

46 

36 

26 

5 

B.A.C.  1391 

30 

13  47 

13  32 

13  24 

13  19 

14  32 

14  29 

14  25 

14  21 

105 

88 

74 

63 

5 

35 

13  46 

13  36 

13  29 

13  26 

14  50 

14  43 

14  36 

14  30 

95 

79 

66     56 

40 

13  50 

13  42 

13  37 

13  34 

15    2 

14  53 

14  45 

14  38 

89 

73 

61 

50 

45 

13  57 

13  50 

13  46 

13  43 

15  12 

15    2 

14  53 

14  45 

84 

69 
Star 
30"s 

57 

46 

5 

a  Tauri 

30 

•     •     •     • 

17  36 

16  56 

16  28 

•     •     ■     • 

17  36 

17  33 

17  25 

•     •     • 

152 

114 

1 

35 

17  29 

17    7 

16  45 

16  27 

18  21 

18    7 

17  54 

17  41 

201 

176 

143 

110 

40 

17  19 

17     1 

16  45 

16  31 

18  32 

18  18 

18    4 

17  50 

171 

152 

128 

102 

45 

17  16 

17    2 

16  48 

16  37 

18  36 

18  23 

18  10 

17  56 

146 
Star 

131 

115 

92 

^ 

115  Tauri 

30 

U  32 

14  15 

14    0 

13  52 

14  32 

14  32 

14  37  14  38 

2's. 

114 

94     80 

6 

5i 

35 

14  21 

14     7 

13  50 

13  55 

14  56,  14  55 

14  53  14  50 

110 

92 

1     80,     70 

^ 

40 

14  18 

14    9 

14    3 

14    0 

15  15   15    9 

15    4  15    0 

9fi 

82 

!     71|     63 

45 

14  21 

14  14 

14     9 

14    7 

15  27   15  20 

15  13  15    9 

87     7;" 

»     65     58 

*  Below  the  horizon. 

31 


OCCUL.TATIONS,  1868, 


OCCULTATIONS  OF  STARS 

AND  PLANETS  BY  THE  MOON,  VISIBLE  IN 

THE  1 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER.    1 

Star's  Name 
aud 

• 

IMMEKSION. 

EMKRSIOK.           1  ANGLE  FROM  VERTEX.  1 

DiUe. 

Longitude 

Longitade 

Longitade 

Hagnltado. 

^ 

h  m 

h 

h  m 

h 

h  m 

h 

h  m 

h 

h  m 

h 

h  m 

h 

1868. 

1  30 

a 

2  30 

3 

1  SO 

a 

2  30 

3 

h  m 
18  41 

1  SO 

16§ 

a 

dSO 

S 

Oct. 

120  Tauri 

h  m'   h  m 

18  7,  17  47 

h  in 
17  29 

h  na 
17  15 

h  m 
19  36 

h  m 
19  19 

h  m 
18  59 

151 

nS 

6f 

6 

6 

35 

18  7 

17  51 

17  36 

17  24 

19  33 

19  17 

18  59 

18  41 

1*33 

120 

90 

53 

40 

18  13 

17  58 

17  44 

17  36 

19  25 

19  10 

18  53 

18  36 

104 

90 

64 

36 

45 

18  24  18  12 

18  2 

17  56 

19  12 

18  58 

18  42 

18  23 

71 

57 

35 

10 

Star 

8 

B.A.C.2432I 

30 

•  •  •  ■ 

14  18 

14  14 

•14  7 

•  •  •  • 

14  18 

14  23 

14  33 

•  •  • 

2' 8. 

112 

93 

61 

a5 

14  21:  14  9 

14  5 

•14  4 

14  27 

14  38 

14  42 

14  45 

121 

95 

84 

76 

40 

14  12  14  7 

14  6 

14  6 

14  51 

14  52 

14  53 

14  54 

88 

80 

72 

66 

45 

14  13 

14  10 

14  9 

14  10 

15  5 

15  3 

15  2 

15  3 

76 

69 

64 

58 

24 

42  Capricor. 
6 

30 

11  53 

11  43 

11  31 

11  19 

13  7 

13  1 

12  52 

12  37 

170 

156 

142 

121 

35 

11  52  11  45 

11  37 

11  30 

13  4 

12  57 

12  4i 

12  28 

148  135 

117 

96 

40 

11  54  11  49 

11  46 

11  51 

12  581  12  48| 

12  33 

12  5 

126 

111 

91 

56 

45 

11  58 

11  58 

12  8 

•  •  •  - 

12  47 

12  34 

12  8 

•  •  •  • 

102 

84 

Star 

30"H. 

25 

a  Aquarii 

30 

13  14 

13  5 

12  55 

12  44 

14  23 

14  20 

14  14 

14  4 

180  170 

158 

145 

4 

35 

13  13  13  6 

12  59 

12  52 

14  22 

14  17 

14  10 

13  58 

158  146 

136 

120 

40 

13  13 

13  9 

13  5 

13  3 

14  16 

14  11 

14  1 

13  45 

135 

126 

112 

91 

45 

13  16 

.13  15 

13  17 

13  22 

14  6 

13  58 

13  44 

13  22 

110 

98 

79 

Star 
Star 

58  Aqaarii 

30 

25 

35 

40 

13  38 
13  15 

13  38 
13  59 

.  .  • 

Stur 

«  •  • 

238 

207 

•  ■  •  • 

•  •  •  • 

13  54 

13  43 

■  ■  •  • 

13  54 

13  50 

Vila's 

45 

13  49 

13  34 

13  19 

13  4 

14  1 

14  8 

14  9 

14  7 

235 

213 

198 

183 

29 

V  Piscium 

30 

15  29 

15  14 

14  57 

14  40 

16  34 

16  27 

16  18 

16  6 

202 

197 

186 

174 

41 

35 

15  24 

15  12 

14  58 

14  44 

16  37 

16  30 

16  21 

16  8 

176 

171 

164 

150 

40 

15  22 

15  12 

15  1 

14  50 

16  35 

16  28 

16  18 

16  6 

154 

148 

139 

128 

45 

15  23 

15  15 

15  7 

14  59 

16  29 

16  22 

16  12 

15  59 

130 

125 

116 

103 

Nov. 

71  Orionis 

30 

17  1 

16  39 

16  18 

15  59 

18  2 

17  43 

17  25 

17  9 

193 

173 

119 

82 

3 

51 

35 

16  50 

16  31 

16  14 

15  59 

18  9 

17  52 

17  35 

17  19 

161 

147 

112 

80 

40 

16  46 

16  31 

16  16 

16  3 

18  9 

17  54 

17  39 

17  24 

135 

121 

97 

72 

45 

16  46 

16  34 

16  21 

16  10 

18  4 

17  51 

17  38 

17  25 

105 

92 

76 

60 

5 

C  Cancri 

30 

15  55 

15  42 

15  31 

15  23 

17  2 

16  47 

16  35 

16  27 

66 

58 

51 

45 

44 

a5 

15  52 

15  41 

15  32 

15  26 

17  10 

16  55 

16  43 

16  33 

58  48 

40 

33 

40 

15  54 

15  45 

15  37 

15  32 

17  12 

16  59 

16  47 

16  37 

49 

39 

30 

24 

45 

16  0 

15  52 

15  45 

15  41 

17  12 

17  0 

16  49 

16  39 

38 

29 

21 

13 

6 

n-i  Cancri 

30 

17  16 

17  3 

16  49 

16  37 

17  51 

17  33 

17  22 

17  15 

90 

86 

81 

75 

61 

a5 

17  1 

16  49 

16  40 

16  31 

18  6 

17  51 

17  38 

17  29 

74 

67 

62 

58 

40 

16  57 

16  47 

16  38 

16  31 

18  13 

17  58 

17  47 

17  37 

65 

56 

50 

45 

45 

16  58 

16  49 

16  41 

16  36 

18  14 

18  2 

17  51 

17  42 

52 

47 

40 

34 

6 

7r«  Cancri 

30 

18  41 

18  26 

18  12 

17  58 

20  3 

19  43 

19  23 

19  5 

120  86 

63 

55 

6 

35 

18  36 

18  20 

18  7 

17  55 

20  10 

19  43 

19  27 

19  11 

92!  71 

56 

45 

40 

18  34 

18  20 

18  8 

17  57 

19  54 

19  40 

19  26 

19  13 

7i;  56 

44 

35 

45 

18  38 

18  24 

18  13 

18  3 

19  45 

19  34 

19  23 

19  11 

48 

40 

31 

24 

8 

X  Looms 

30 

17  17 

17  11 

17  5 

16  59 

17  36 

17  26 

17  22 

17  21 

87 

89 

87 

83 

5 

35 

17  2 

16  57 

16  53 

16  50 

17  55 

17  46 

17  40 

17  37 

59 

58 

58 

55 

40 

16  59 

16  54 

16  51 

16  49 

18  3 

17  55 

17  49 

17  45 

45 

45 

44 

42 

45 

17  1 

16  56 

16  54 

16  52 

18  7 

18  0 

17  54 

17  50 

34 

33 

32 

30 

24 

14  Ceti 

30 

15  3 

14  58 

14  51 

14  40 

•15  40 

15  40 

15  39 

15  37 

223 

221 

217 

211 

61 

35 

14  52 

14  48 

14  42 

14  33 

•15  46 

15  46 

15  44 

15  42 

194j  193 

190 

185 

40 

14  46 

14  43 

14  37 

14  30 

•15  46 

,  15  46 

15  44 

15  41 

170  169 

167 

163 

45 

14  42 

14  39 

14  35 

14  29 

•15  43 

15  42 

15  40 

15  37 

148  147 

145 

141 

25 

35  Ceti 

30 

7  16 

7  6 

6  50  6  54 

6  32 

8  21 

8  11 

8  2 

106  86 

71 

63 

61 

35 

7  23 

7  14 

7  7  7  3 

8  43 

8  31 

8  20 

8  11 

102.  82  67 

56 

40 

7  31 

7  23 

7  17  7  13 

8  51 

8  39 

8  27 

8  18 

97 

78  63 

52 

45 

7  40 

7  33 

7  27;  7  24 

8  58 

8  46 

8  35!  8  25 

92'  751  61 

48 

*B 

Wove  the 

boriaon. 
I 

OCCUL.TATION8,  1868. 


OGCULTATIONS   OF   STARS   AND   PLANETS   BY    THE    MOON,  VISIBLE   IN  THE 
TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 


Date. 
IMS. 


Dec. 
2 


8 


26 


26 


26 


26 


27 


27 


28 


Star's  Kame 

and 
Ifasnitade. 


g  Geminor. 
54 


V  Leonis 
5 


80  Virsinis 


48Taari 
6 


Rumk.1203 


75  Taori 
6 


Rumk.1232 


31 


119Tauri 


120  Tauri 
6 


71  Ononis 


7  Leonis 
61 


9. 


3d 

a5 

40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 


40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 


IMMERSION. 


Longitade 


h  m 
1  SO 


h  m 

10  43 
10  46 
10  51 
10  59 

18  48 
18  33 
18  24 
18  19 

18  41 
18  43 

18  50 

19  7 


7  43 
7  41 

15  51 
15  26 
15  10 
15  0 

15  42 
15  21 
15  10 
15  2 

17  14 

17  8 
17  3 
17  0 

17  53 
17  47 
17  43 

17  40 

18  25 
18  20 
18  15 
18  12 


1 
4 


8 
8 
8  10 
8  17 


h 

S 


h  m 
10  41 
10  45 
10  51 
10  59 

18  43 
18  22 
18  11 
18  6 

18  32 
18  34 
18  39 
18  51 


7  41 
7  30 
7  33 


15  57 

16  1 
16  10 


15  22 
15  3 

14  52 

15  44 
15  14 

15  2 

14  54 

17  14 
17  61 
17  J 

16  57 

17  52 
17  45 
17  30 

17  35 

18  27 

18  20 
18  15 
18  10 

7  58 

8  2 
8  8 
8  16 

15  40 
15  42 
15  50 


h  m 
2  80 


h  m 
10  45« 
10  46 

10  5:^ 

11  1 

18  42 
18  12 
17  59 

17  55 

18  26 
18  27 
18  32 
18  42 

7  30 
7  21 
7  23 
7  27 


15  19 
14  51 
14  42 


h 


h  u) 
•10  44 

•10  49 

10  55 

11  4 


•  •  ■  • 

18  2 
17  48 

17  44 

18  23 
18  23 
18  27 
18  35 

7  18 
7  16 
7  19 
7  24 


15  1 
14  40 
14  30 


15  5 
14  52 

14  45 

17  12 
17  3 

16  57 

16  52 

17  50 
17  41 
17  35 

17  30 

18  28 
18  20 
18  13 

18  8 

7  57 

8  2 
8  9 
8  17 

15  24 
15  26 

15  33 

16  3 


14  51 
14  39 

14  33 

17  9 

16  58 
16  51 

16  46 

17  46 
17  35 
17  28 

17  23 

18  29 
18  19 
18  11 
18  4 

7  58 

8  4 
8  11 
8  19 

15  10 
15  13 
15  21 
15  39 


EMERSIO.H. 


Longitade 


h  m 
1  80 


h  m 
11  36 
11  45 
11  51 
11  55 

19  44 
19  44 
19  41 
19  35 

1!)  56 
19  50 
19  42 
19  27 


8  5 
8  26 

15  51 

15  58 

16  4 
16  3 

16  1 
16  11 
16  12 

16  8 


6 
4 


18 
18 
17  58 
17  51 


18  47 
18  43 
18  37 
18  28 


•19  10 
•19  6 

18  58 

8  53 

9  3 
9  11 
9  17 

17  14 
17  1 
16  42 


h 

S 


h  m 
11  35 
11  42 
11  46 
11  50 

19  17 
19  26 
19  26 
19  23 

19  45 
19  42 
19  37 
19  29 


7  41 

8  9 
8  24 


15  46 
15  56 
15  57 

15  44 

16  3 


16 
16 


5 
3 


18 
18 
17  59 
17  52 


5 
4 


18  47 
18  43 
18  37 

18  29 

•19  16 

19  13 
19  8 
19  1 

8  51 

9  0 
9  6 
9  12 

17  1 
16  51 
16  37 


h  m 
S  SO 


h  m 
11  34 
11  40 
11  44 
11  47 

18  42 

19  4 
19  10 
19  10 

19  35 
19  34 
19  32 
19  27 

7  30 

7  54 

8  9 
8  21 


h 

8 


15  27 
15  47 
15  50 


15  52 
15  57 
15  56 


3 

2 


18 
18 
17  58 
17  52 


h  ml 
11  35 
11  39 
11  42 
11  44 

•  •  ■  ■ 

18  41 

18  53 

18  56 

19  26 
19  28 
19  27 
19  24 

7  39 

7  56 

8  8 
8  19 


15  1 
15  36 
15  40 


15  40 
15  46 
15  47 

17  57 
17  58 
17  55 
17  50 

18  44  18  38 
18  42,  18  37 
18  36  18  33 


18  29 

19  16 
19  14 
19  10 
19  3 

8  50 

8  57 

9  3 
9  7 


18  26 

19  14 
19  13 
19  9J 
19  3 

8  50 

8  56 

9  1 
9  4 


ANGLE  FROM  VRRTF.X. 


Longitade 


h  m 
1  SO 


5l 
43 
33 
23 

159 

132 

109 

89 

16 

3 

348 

321 


h 


16  46, 16  30 
16  391 16  25 
16  28, 16  17 
16  3  16  1 


131 
117 

Star 
215 
185 
163 

233 
197 
173 
151 

1721 
154 
135 
116 

161 
142 
125 

109 


140 
125 
107 

67 
57 
49 
41 

88 
54 
16 


o 

47 
36 
27 
17 

152 
125 
103 

85 

18 

6 

353 

335 

Star 

0"8. 

112 
103 

2'15 
226 


h  m 

sso 


o 
40 

30 

21 

11 

Star 

110 

93 

78 

22 

10 

357 

343 

Star 

1'8 

109 
99 
92 

"s. 
241 


191i  193 
166  169 


Star4,^''8 


203 
177 
155 


208 
180 
156 


184  192 

162  169 

142  149 

124  130 


172 
151 
13:j 
114 

168 
149 
133 


182 
161 
141 
122 

180 
159 
141 


116  123 


58 
48 
40 
34 

73 
45 
15 


h 

S 


49 
41 
34 
25 

45 

31 

8 

Star 

O'k. 


33° 

24 

14 

3 

I's. 
100 

84 
70 

26 

14 

3 

347 

114 

97 
88 
84 

Star 

5"8. 

193 
166 


210 

180 
155 

202 
177 
156 
136 

192 
160 
148 
128 

192 
168 
150 
132 

43 
34 
27 
18 

27 

16 

0 

331 


*  Below  the  horizon. 

33 


OCCUL.TATION8,  1869. 


OCCULTATIONS   OF    STARS    . 

\ND   PLANETS    BY    THE    MOON,  VISIBLE    IN    THE  1 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER.         1 

Star'ii  Name 
and 

• 

IMMEK8I0N. 

EMKRSION. 

ANfil«E  KROM   VERTKX. 

Dttto. 

2 

Longitude 

LoDgitnde 

LongHude 

Magnitude. 

J 

o 

h     m 

h 

h     m 

h 

h     ra 

h     !    h     m 

h 

h   m 

h    :h    m        h 

tm% 

1  80 

8 

8  SO 

8 

1  80 

2 

h    m 

8  80 

8 

1  80 

21? 

2    :8  80^      8 

h    ID 

h    m 

h    m 

h    m 

h    ni 

h    m 

h    m 

0         0!         0 

Jan. 

Weis.  III., 

30 

15  18 

15  27 

15  31 

■      •      •      ■ 

15  45 

15  37   15  31 

•      •     •     ■ 

237;  Star  1' a. 

22 

1085. 

35 

15    4 

15    5 

15    5 

15    4 

15  50 

15  48   15  43 

15  36 

189 

197!  2.)8  218 

H 

40 

14  55 

14  54 

14  52 

14  48 

15  49 

15  48,  15  46 

15  42 

16a 

174'  189    186 

45 

14  48 

14  46 

14  43 

14  37 

15  45 

15  45!  15  44 

15  41 

147 

154,  160 

1 

164 

23 

Ruink.1300 

30 

10  45 

10  28 

10  14 

10    1 

12    6 

11  50 

11  30 

11    9 

140 

132  103 

48 

3o 

10  54 

10  40 

10  29 

10  23 

11  57 

11  41;  11  2lil0  57| 

109 

107     66 

19  1 

26 

^*  Cancri 

40 
45 

30 

11  17 
11  26 

19  11 

11  10 

11  34 
11  26 

•19  58 

11  10 

62 
Star 

151 

Star  l.V   n.       II 

4'n. 
160 

19  13 

19  14 

19  15 

20    0 

19  59 

19  56 

171 

183 

4i 

35 

19    4 

19    5 

19    4  19    3 

19  54   19  56i  19  56 

19  54 

135 

145!  153|  1& 

40 

18  58 

18  57 

18  56  18  54 

19  48 

19  50 

19  50 

19  49 

120 

128   136!  144 

45 

18  52 

18  51 

18  48 

18  45 

19  41 

19  43 

19  43 

19  43 

107 

115   121,  129 

26 

C  Cnncri 

30 

19  12 

19  14 

19  16 

19  17 

•19  59 

20     1 

20    0 

19  57 

152 

161   172   184 

74 

35 

19    5 

19    6 

19    6 

19    5 

19  55 

19  57 

19  57 

19  55 

i:}7 

146  154i  163 

40 

18  59 

18  58 

18  57 

18  55 

19  49 

19  51 

19  51  19  50| 

121 

1891  1371  144 

45 

18  53 

18  52 

18  49  18  46 

19  42 

19  44 

19  44 

19  44 

108 

116,  122   130 

1 

27 

TT*  Cancri 

30 

19  36 

19  36 

19  37  19  38 

20  23 

20  22 

20  19 

20  13 

154 

164   1781  lt» 

6 

35 

19  27 

19  27 

19  26  19  24 

20  18 

20  18 

20  16 

20  12 

141 

149 

157 

166 

40 

19  19 

19  18 

19  15  19  12 

20  12 

20  12 

20  11 

20    8 

125 

133 

139   148    1 

• 

45 

19  12 

19  10 

19    6;  19    2 

20    5 

20    5 

20    4 

20    1 

113 

118 

1% 

131 

28 

a  Leonis 

30 

15  39 

15  36 

15  34' ...  . 

16  30 

16    2 

15  34 

•     •     •     • 

162 

161  Star  I'SO^s 

H 

35 

15  24 

15  14 

15    615    1 

16  31 

16  12 

15  51  15  26 

136 

1311  121    112 

40 

15  15 

15    3 

14  53|  14  43 

16  27 

16  13 

15  57!  15  40 

113 

110;  101     iw 

45 

15    9 

14  58 

14  47 

14  37 

16  22 

16  10 

15  57  15  44 

95 

91 

H6     78   1 

30 

b  Virginia 

30 

11  56 

11  53 

11  51  •1152 

12  53 

12  48 

12  44  12  41 

344 

346 

346 

345 

6 

35 

12    5 

12    1 

12    0  12    0 

12  46 

12  42 

12  39 

12  36 

326 

328  389 

327 

Feb. 

^1  LibrsB 

40 
45 

30 

12  29 

....!.... 

12  29 

Star 

45'/N 

!.!!!!!!! 

^m^^    *■ 

•     •     • 

19  16 

19    5 

1 

i 

18  57|  19    0 

20  38 

20  18 

19  54;  19  23 

110 

105 

109 

107 

2 

6 

35 

19    9 

18  56 

18  47!  18  42 

20  33 

20  17 

19  58 

19  37 

95 

90 

88 

89 

40 

19    6 

18  52 

18  42  18  35 

20  28 

20  14 

19  59  19  43 

81 

78 

77 

77 

45 

19    3 

18  51 

18  40 

18  32 

20  22 

20  11 

19  58|  19  45 

1 

69 

68     67 

67 

4 

24  Scorpii 

30 

19    9 

18  52 

18  39 

18  31 

20  17 

20    6 

1 

19  55I 19  45 

17 

18     ^ 

2^      8 
341   354 

ti4 

5 

35 

19  22 

19    1 

18  45 

18  36 

20    4 

19  58 

19  51119  43 

356 

12 

40 

19  42 

19  15 

18  56 

18  44 

19  42 

19  46 

19  45: 19  41 

Star 

2 

45 

•     •     •     • 

19  33 

19  16 

18  66 

•     •     ■     ■ 

19  33 

19  30  19  35 

l'». 

Stari  325 

2'H.i 

3'30,"  8. 
Star  1'30 
94   111 

S44 

6 
15 

21  Sagitarii 
5 

33  Ceti 

30 
35 
40 
45 

30 

18  12 

18    5 

17  56 

•17  55 

7  59 

18  12 
18  22 

1 

t 

Star 

107 

86 

76 

163 

I  •  • 

•  •  • 
t  1  • 

18*  i) 

•17  59 

18     9 

1 

••••!•..• 

18  42   18  31 
18  53!  18  45 

i 
9  14i    9    7 

•18  ik '. '. .  . 

•18  38;  -  -  -  . 

80 
158 

87 
148 

7  48 

7  37 

7  26 

8  56 

8  41 

6 

35 

8    3     7  55 

7  47;    7  41 

9    9 

9*   1 

8  48 

8  32 

139 

132 

121 

104 

40 

8  11     8    7 

8    6    8    6 

8  58 

8  48 

8  30 

8    6 

111 

102 

82 

Sear 

17 

uCeti 

45 
30 

8  31 

8  31 

9  41 

Star 
207 

I'm. 
202 

■     ■     • 

190 

i'3a" 

N. 

in 

8  34 

8  14 

7  52 

7  31 

9  30 

9  18 

.  •  .  . 
9    3 

5 

35 

8  27 

8  11 

7  53 

7  37 

9  46 

9  36 

9  23 

9    8 

181 

175 

164 

148 

40 

8  25 

8  12 

7  58 

7  44 

9  45 

9  36 

923 

9    8 

156 

151 

140 

1|4 

45 

8  26 

8  16 

8    5 

7  55 

9  40 

9  31 

9  19 

9    4 

132 
Star 

127 

117 

102 

19 

Eumk.  1203 

:)0 

10    3 

9  38 

9    4    8  34 

10    3 

9  52 

9  44 

9  33 

10"s 

238 

212 

IT4 

35 

9  32 

9  12 

8  51    8  30 

10  32 

10  18 

10    4 

9  49 

201 

195 

181 

155 

40 

9  22 

9    5 

8  48    8  31 

10  37 

10  25 

10  11 

9  57 

171 

168 

156 

186 

45 

9  18 

9    4 

8  49 

!   8  36 

10  37 

10  26 

10  13 

10    0 

149 

143 

i:{2 

117 

*  Below  the  horizon. 
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OCCULTATIONS,  1869. 


OCCULTATIONS  OF  STARS  AND  PLANETS  BY  THE  MOON,  VISIBLE  IN  THE 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

'  8t«r'H  Name 

uud 

Magnitude. 

• 

IMMERSION. 

EMERSION. 

ANGLE  FROM  VERTEX.  '  1 

Date. 
1M». 

1 

h  m 
1  80 

Long 

h 

9 

ntude 

h  m 
8  SO 

h 

h  m 

1  so 

Long 

h 

S 

itade 

h  m 
8  SO 

h 

S 

h  m 
1  SO 

LoDgitado 

h  h  m 
2  3  SO 

S^ 

Feb. 

15  Tauri 

30° 

h  m 
9  45 

h  m 
9  24 

h  m 
8  59 

h  m 
8  33 

h  in 
]0  34 

h  m 
10  19 

h  m 
10  4 

h  m 
9  49 

219 

2ll  200 

170° 

19 

6 

35 

9  31 

9  12 

8  53 

8  33 

10  43 

10  30 

10  15 

10  0 

187 

184  172|  150 

40 

9  25 

9  9 

8  53 

8  37 

10  45 

10  33 

10  19 

10  4 

162 

156;  146,  126 

45 

9  23 

9  10 

8  56 

8  44 

10  42 

10  31 

10  18 

10  5 

137 

133 

122 

108 

19 

Rumk.  121U 

30 
35 
40 

.  .  : 

Star 

9  29 
9  13 

9  29 
9  50 

•  •  • 

Star 

3's. 

•  •  •  • 

10  6 

9  41 

•  •  •  • 

10  6 

9  55 

33"8 

214 

186 

45 

9  50 

9  36 

9  19 

9  3 

10  43 

10  31 

10  20 

10  8 

190 

187 

177 

162 

19 

Rumk.  1232 

30 

12  1 

11  53 

11  43 

11  29 

13  3 

12  58 

12  49 

12  38 

181 

188 

196 

199 

35 

11  54 

11  46 

11  35 

U  21 

13  1 

12  56 

12  49 

12  40 

158 

164 

169 

171 

40 

11  50 

11  42 

11  31 

11  18 

12  55 

12  52 

12  46 

12  37 

137 

142 

146 

148 

45 

11  48 

11  40 

11  30 

11  19 

12  46 

12  43 

12  38 

12  31 

116 

120 

124 

124 

19 

a  Tauri 
1 

30 
35 

14  1 
13  46 

14  11 
13  47 

14  23 

14  29 

14  11 
14  27 

220 
188 

Star 
198 

30" 
210 

s. 
228 

13  49 

13  51 

14  21 

14  10 

40 

13  36  13  36 

13  34 

13  31 

14  28 

14  28 

14  25 

14  19 

167 

174 

182 

192 

45 

13  28  13  26 

13  23 

13  18 

14  25 

14  25 

14  23 

14  19 

149 

156 

161 

167 

19 

Rumk.  1241 

• 

30 
35 
40 
45 

•15  51 
15  32 
15  19 

•15  51 

•16  1 

16  2 

Star 
199 
176 

1'8. 

215 
185 

•  «  •  • 

•15  12 

•15  26 
15  16 

15  38 
15  22 

15  57 

16  2 

•  •  •  ■ 

•16  1 

•  •  • 

167 

20 

119  Tauri 

30 

14  6 

14  6 

14  2 

13  56 

15  6 

15  6 

15  3 

14  58 

151 

162 

171 

181 

H 

35 

14  4 

14  1 

13  55 

13  48 

15  0 

15  1 

15  0 

14  56 

132 

142 

151 

159 

40 

14  1 

13  56 

13  50 

13  42 

14  53 

14  54 

14  53 

14  50 

115 

123 

131 

139 

45 

14  0 

13  54 

13  47 

13  39 

14  42 

14  44 

14  43 

14  41 

94 

104 

110 

116 

20 

120  Tauri 

30 

14  44 

14  44 

14  43 

14  41 

•15  36 

15  37 

15  36 

15  32 

159 

170 

180 

191 

6 

35 

14  38 

14  37 

14  34 

14  31 

15  33 

15  34 

15  33 

15  31 

142 

150 

159 

168 

40 

14  33 

14  31 

14  28 

14  23 

15  26 

15  28 

15  28 

15  27 

123 

132 

140 

149 

45 

14  30 

14  27 

14  22 

14  17 

15  18 

15  21 

15  21 

15  20 

106 

116 

122 

130 

28 

80  Virginia 

30 

16  48 

16  32 

16  18 

16  7 

18  6 

17  53 

17  39 

17  22 

79 

77 

74 

68 

6 

35 

16  47 

16  30 

16  15 

16  3 

17  55 

17  45 

17  33 

17  19 

60 

60 

58 

56 

40 

16  47 

16  29 

16  14 

16  2 

17  43 

17  36 

17  26 

17  16 

41 

43 

44 

44 

45 

16  51 

16  33 

16  17 

16  4 

17  29 

17  25 

17  19 

17  11 

19 

26 

30 

31 

Mar. 

Rumk.  1136 

30 

11  44 

11  40 

11  34 

11  27 

12  27 

12  30 

12  32 

12  31 

113 

123 

132 

141 

18 

6 

35 

11  51 

11  44 

11  37 

11  29 

12  13 

12  19 

12  21 

12  22 

84 

98 

108 

117 

40 

•  •  •  • 

11  57 

11  52 

11  37 

•  •  •  • 

11  57 

12  1 

12  5 

•  •  • 

Star 

72 

86 

45 

11  46 

11  46 

•  •  • 

1' 
30"N 

•  •  • 

Star 
3'n. 

20 

y»  Orionia 

30 

10  34 

10  15 

9  57 

9  38 

11  8 

11  5 

10  57 

10  45 

93 

105 

113 

115 

5 

35 

•  •  •  • 

10  36 

10  17 

9  57 

•  •  •  • 

10  36 

10  31 

10  24 

•   •   a 

Star 

66 

70 

40 
45 

10  7 

10  7 

•   •   ■ 

I'N. 

•  •  • 

Star 

4'N. 

Star 

22 

^*  Cancri 

30 

15  57 

16  3 

16  12 

16  18 

•16  31 

16  30 

16  26 

16  18 

181 

195 

210 

1'30«B 

H 

35 

15  47 

15  50 

15  54 

15  59 

16  30 

16  31 

16  2d 

16  24 

162 

170 

183 

198  ' 

40 

15  38 

15  40 

15  42 

15  43 

16  26 

16  28 

16  27 

16  25 

147 

155 

164 

173  , 

45 

15  30 

15  31 

15  31 

15  31 

16  21 

16  23 

16  23 

16  21 

i:J3 

140 

148 

156 

23 

7t^  Cancri 

30 

17  16 

17  20 

17  24 

17  28 

•  •  •  • 

•17  58 

17  59 

17  57 

•  •  • 

170 

180 

190 

6 

3S 

17  8 

17  11 

17  13 

17  16 

•  •  •  • 

•17  56 

17  57 

17  57 

•  •  • 

153 

161 

168 

40 

17  1 

17  3 

17  4 

17  4 

•17  48 

17  51 

17  53 

17  53 

131 

138 

145 

152 

45 

16  53 

16  55 

16  55 

16  55 

•17  43 

17  45 

17  47 

17  47 

123 

125 

131 

137 

24 

a  Leonis 

30 

14  23 

14  17 

14  10 

14  7 

15  26 

15  18 

15  6 

14  48 

146 

154 

165 

175 

U 

35 

14  14 

14  6 

13  57 

13  41) 

15  19 

15  12 

15  3 

14  40 

12S 

135 

142 

148 

40 

14  7 

13  57 

13  48 

13  38 

15  10 

15  6 

14  57 

14  46 

110 
94 

117 

123  125  1 

45 

14  0 

13  50 

13  40  3)  33!  15  1 

14  56'  14  50 

14  41 

10.) 

105 

1  107  || 

*  Below  the  horizon. 
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OCCVLTATIONS,  1869. 


•'^ 

OCCULTATIONS   OF    STARS    AND    PLANETS   BY   THE    MOON,  VISIBLE    IN  THE  | 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Star'8  .Name 
and 

• 

IMMERSION. 

£3fCnCI0N. 

ANGLE  FROM  VKRTKX. 

Date. 

1 

Longitude 

Longitude 

Longitude 

1 

Magnitude. 

s 

5 

h    m 

h 

h    m 

h 

h     m 

h     i    h    rat       h 

h   ID 

t      h     h   ml        h 

1 

1869. 

Ml 

1  80 

8 

2  30 

S 

1  80 

2 

2  30 

3 

1  8a 

»     2     3  30|       3 

o 

h    m 

h    ID 

h    m 

h    u: 

h    m 

h    m 

h    m 

h    nil        r 

•1           0            c 

,'        fc 

Mar. 

10  Virginis 

30 

16  41 

16  35   16  31 

16  30 

17  36 

17  2J) 

17  17  16  57 

152   157:  165!  17G 

26 

6 

35 

16  30 

16  23|  16  17 

16  11 

17  31 

17  24 

17  15  17    1 

136!  139.  144    147 

I 

40 

16  20 

16  12;  16    5 

15  58 

17  23 

17  18 

17    9  16  68 

120 

124'  126    130 

45 

16  12 

16    5 

15  56 

15  48 

17  15 

17  10 

17    3  16  53 

107 

110;  112    113  J 

(Star 

29 

^i  LibriB 

30 

12    8,  12    7 

12  11 

12  19 

13    2;  12  49 

12  34  12  19 

59 

66'    7945"s. 

6 

.35 

12    3i  12    1 

12    0 

12    1 

13    7}  12  57 

12  4ii  12  40 

47 

52'    58     65 

40 

12    3;  11  50'  11  57 

11  57 

13  10 

13    1 

12  54 

12  49 

36 

40     451     49 

45 

12    6 

12    1 

11  59 

11  58 

13  11 

13    4 

12  59 

12  55 

27 

30 

34      38 
Star  ! 

30 

49  Libra 

30 

17  55 

17  44!  17  37 

17  40 

18  54 

18  36 

16  12 

17  40 

152 

1461  142;  I's.  , 

5i 

.35 

17  44 

17  32;  17  21 

17  16 

18  54 

18  39 

16  20 

17  58 

135 

130 

124    122  , 

40 

17  37 

17  25;  17  14 

17    6 

18  51 

18  38 

18  22 

18    5 

121 

116 

112;  109  ' 

45 

17  32 

17  20 

17  10 

17    1 

18  47 

18  35 

18  22 

18    7 

110 

105 

101 

99  > 

1 

Apr.  83  Virginia 

30 

15  13 

14  46;  14  22I 14    2 

15  25 

15  27 

15  22 

15  13 

28 

45 

53 

55 

24 

6 

35 

•     •     •     • 

14  59;  14  27 

14    4 

•       •       a       • 

14  59 

15    6 

15     1 

•     •     • 

Star 

27     32  1 

Start       8  , 
45"iriStmr  I 

26 
May 

y  Libra 

40 
45 

:50 

^ 

14  41 

14  10 
14  24 

17  51 

14  41 

14  46 
14  24 

18  36 

•     ■     • 

30"N 

•     •     • 

.... 

18  30 

....  1 ...  . 

1 

18  22  18    0 

19    6 

•     #     •     • 

18  57 

18  47 

75 

67 

61 

I'sJ 
56> 

0  Capricor. 

35 
40 
45 

30 

18  40 

18  48 

18  40 

18  48 

Star 

30" 

K. 

8ur  1 
20"n. 

.  .  .  t 

.... 

•     •     •     • 

! 

17  20 

17    5 

16  53 

16  44 

18  44 

18  24 

18    7 

17  55 

59 

44 

33 

30 

2 

4 

35 

17  32 

17  18 

17    5 

16  55 

18  42 

18  23 

18    8 

17  57 

51 

33 

25 

21  1 

40 

17  47 

17  33 

17  20 

17    9 

18  38 

18  20 

18    7 

17  57 

35 

20 

16 

10 

45 

18    7 

17  57 

17  41 

17  27 

18  28 

18  11 

17  59 

17  54 

14 

359 

354 

356 

24 

49  Libra 

30 

13  19 

13    3 

12  51 

12  42 

14  44 

14  27 

14    8 

13  49 

102 

95 

89 

«l 

5i 

35 

13  16 

13    0 

12  47 

12  37 

14  38 

14  23 

14    7 

13  51 

66 

81 

77     75/1 

40 

13  14 

12  59 

12  46 

12  36 

14  32 

14  19 

14    5 

13  51 

74 

70 

67     65   1 

45 

13  14 

13    0 

12  47 

12  37 

14  25 

14  14 

14    2 

13  51 

62 

59 

571    «.  I 

26 

B.A.C.6098 

30 

17  33 

17  20 

17    4 

16  45 

18  43 

18  31 

18  17 

17  59 

118 

104 

91 

77  ' 

6 

,35 

17  34 

17  22 

17    8 

16  51 

18  34 

18  22 

18    6 

17  48 

99 

86 

71 

56 

40 

17  35 

17  27 

17  16 

17    1 

18  22 

18    8 

17  52 

17  35 

78 

63 

49 

34 

45 

17  41 

17  42 

18    6   17  42 

52 

Star 

0"n. 
Star 

•     •     • 

■     ■     •     ■ 

■     •     •     * 

•     •     •     • 

27 

33Saxtftarii 

30 

14    9 

14    5 

14    4 

>     •     •     • 

14  54 

14  28 

14    4 

■     •     «     * 

130 

129 

1'15 

"s. 

6 

35 

14     1 

13  52 

n  48 

13  58 

15    6 

14  46 

14  26  13  58| 

116 

111 

112 

S.S'/s 

40 

13  59 

13  50 

13  44 

13  41 

15  12 

14  56 

14  40 

14  24 

108 

102 

101 

104 

45 

14    0 

13  51 

13  44 

13  40 

15  17 

15    2 

14  49 

14  36 

101 

95 

93 

94 

27 

c^Sagittarii   30 

16  19 

16    0 

15  41 

15  23 

17  50 

17  33 

17  13 

16  54 

119 

103 

88 

74 

1            35 

16  21 

16    3 

15  45 

15  28 

17  46'  17  29 

17  11 

16  53 

104 

89 

75 

63 

40 

16  23 

16    7 

15  51 

15  35 

17  40 

17  23 

17    6 

16  51 

90 

75 

62 

53 

145 

1 

16  26 

16  12 

15  57 

15  42 

17  32 

17  17 

17    2 

16  50 

75 

63 

52 

46 

oo      B.A.C.7202 
20              g 

30 

18  32 

18  16 

18    1 

17  46 

19  50 

19  31 

19    5 

18  38 

116 

94 

66 

37 

35 

18  38 

18  29 

18  21 

18  14 

19  42 

19  20 

18  48  18  14 1 

95 

70 

34 

Star 

1 

40 

18  50 

19  8 

10  48 

18  54 

19  30 
19    8 

11  44 

18  54 

71 
Star 

87 

Star 

I'N. 

93 

30" 
5. 

100 

30"n. 

»     •     • 

104 

June  b  Vircinis       30 

■     •     •     ■ 

•     ■     •     ■ 

10  35 

■     •     •     • 

10  20 

10    5 

11  40 

11  34 

11  25 

16 

6          1  35 

10  46 

10  31 

10  15 

9  59 

11  29,  11  27 

11  22 

11  15 

65 

73 

79 

84 

40 

10  48 

10  30 

10  12 

9  56 

11  11    11  12 

11  10 

11    4 

38 

52 

59 

65 

45 

10  52 

10  34 

10  13 

9  55 

10  52 

10  53 

10  55 

10  52 

S.l' 

15"N 

24 

38 

47 

20 

y  LibffB 

30 

9  47 

9  34 

9  25 

9  20 

11  12 

10  56 

10  39  10  23 

62 

59 

57 

60 

4i 

35 

9  47 

9  33 

9  23 

9  16 

11    6 

10  53 

10  40>  10  26 

49 

48 

4<» 

49 

1 

40 

9  50 

9  35 

9  25 

9  17 

10  59 

10  49 

10  38;  10  28 

35 

36 

37 

39 

•  45  1 

9  55     9  401    9  21>l   9  20l 

10  52   10  441  10  36  10  281 

231    241    281    30  l| 
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OCCULTATIONS  OF  STARS  AND  PLANETS  BY  THE  MOON,  VISIBLE  IN  THE 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Date. 
18A9. 

Star's  Name 

and 
Hagnltade. 

1 

IMMEK8ION.         1          EMKR8I0N. 

ANGLE  YROM   VERTEX. 

h  m 
1  30 

Lone 

h 

8 

^tude 
h  m 

sao 

h 

8 

h  m 
1  SO 

LoogUnde 

h    h  m 
8    3S0 

h 

8 

h  m 
1  80 

18l 
163 
147 
131 

Longitude 

h  h  m 
2  8  80 

s 

b 

S 

June 
20 

n  Librs 

6 

3d 
35 
40 
45 

h  m 
15  35 
15  23 
15  13 
15  4 

h  m 
15  26 
15  15 
15  5 
14  57 

h  m 
15  16 
15  5 
14  55 
14  47 

h  m 
15  4 
14  53 
14  44 
14  37 

h  m 
16  19 
16  18 
16  13 
16  7 

h  m 

16  17 
16  15 
16  10 
16  3 

h  m 
16  12 
16  9 
16  4 
15  57 

h  m 

16  4 
16  1 
15  56 
15  50 

17§ 
157 
139 
125 

169 
150 
134 

120 

16f 
142 
128 
115 

July 
3 

15 

^Ceti 
5 

80  Virginis 

30 
35 
40 
45 

30 
35 
40 
45 

17  41 

18  1 

18  24 

17  42 

18  7 

17  52 

■  •  •  • 
•  •  •  • 

18  33 

18  30 
18  24 

18  15 
18  7 

17  52 

•  •  •  • 

16 

0 

Star 

355 
Star 
1'45 

Star 
1'30 

"5. 

45"if. 
"n. 

11  40 
11  31 
11  23 
11  15 

11  34 
11  24 
11  16 
11  8 

11  26 
11  16 
11  7 
10  59 

11  16 
11  4 

10  57 
10  50 

12  40 
12  33 
12  25 
12  16 

12  37 
12  30 
12  22 
12  12 

12  31 
12  24 
12  16 
12  7 

12  23 
12  17 
12  9 
12  1 

142 
125 
111 

98 

140 

125 

110 

97 

140 

124 

110 

96 

141 

125 

109 

97 

20 

fi  Sagittarii 
4 

30 
35 
40 
45 

13  53 
13  48 
13  44 
13  40 

13  36 
13  33 
13  30 
13  28 

13  18 
13  15 
13  15 
13  15 

12  58 
12  57 

12  58 

13  0 

15  9 
15  6 
15  1 
14  55 

15  0 
14  57 
14  51 
14  44 

14  47 
14  44 
14  39 
14  32 

14  31 
14  28 
14  23 
14  19 

159 
140 
124 
111 

145 

129 

113 

99 

131 
116 
103 

88 

116 

103 

90 

79 

21 

1 
21 

B.A.C.  6539 
6 

n  Sagittarii 

30 
35 
40 
45 

30 
35 
40 
45 

13  22 
13  27 
13  33 

13  45 

14  7 
14  8 
14  9 
14  11 

13  3 
13  10 
13  20 
13  41 

13  50 
13  52 

13  54 

14  1 

12  43 

12  52 

13  5 

12  23 
12  32 
12  46 

14  44 

14  35 
14  24 

14  7 

15  31 
15  26 
15  18 
15  7 

14  25 
14  16 

14  4 
13  41 

15  17 
15  11 
15  3 
15  51 

14  4 
13  56 
13  45 

13  44 
13  37 
13  27 

106 
86 
66 
40 

133 

115 

99 

80 

87 

68 

48 

Star 

116 
99 
83 
63 

69 
52 
32 

20" 

100 
82 
65 
47 

54 
38 
20 

N. 

80 
67 
51 
34 

13  31 
13  36 
13  42 
13  50 

13  11 
13  17 
13  25 
13  35 

15  0 
14  53 
14  45 
14  34 

14  39 
14  34 
14  27 
14  17 

30 

^Ceti 
4 

30 
35 
40 
45 

17  41 
17  42 
17  46 
17  52 

17  20 
17  25 
17  33 
17  42 

17  6 
17  14 
17  23 
17  33 

16  57 

17  6 
17  16 
17  27 

18  40 

18  57 

19  9 
19  16 

18  33 
18  46 

18  56 

19  4 

18  23 
18  34 
18  44 

18  51 

18  13 
18  23 
18  31 

18  38 

152 

145 

-135 

123 

119 
112 
109 
103 

93 

90 

87 
82 

75 
72 

68 
64 

Aug. 

49  Libra 
5J 

30 
35 
40 
45 

9  14 
9  5 

8  58 
8  53 

9  0 
8  51 
8  44 

8  40 

8  47 
8  38 
8  32 

8  28 

8  40 
8  27 
8  20 
8  17 

10  26 
10  22 
10  17 
10  11 

10  10 
10  8 
10  4 
10  0 

9  50 
9  51 
9  50 
9  47 

9  25 
9  32 
9  33 
9  33 

145 
127 
114 
102 
S.1' 
30/'S 
204 
179 
161 

137 
122 

108 
98 

132 

116 

104 

93 

129 
112 

100 
90 

17 

33  Sagittarii 

30 
35 
40 
45 

14  8 
13  47 
13  34 
13  24 

13  48 
13  30 
13  20 
13  12 

13  24 
13  12 
13  5 
13  0 

13  2 
12  54 
12  49 
12  46 

14  8 
14  25 
14  29 
14  28 

14  15 
14  24 
14  26 
14  24 

14  13 
14  19 
14  19 
14  17 

14  6 
14  10 
14  9 
14  7 

210 
187 
165 
150 

188 
170 
152 
138 

171 
154 
139 
127 

17 
21 

^  Sagittarii 
4 

45  Aouarii 

30 
35 
40 
45 

30 
35 
40 
45 

•15  45 
•15  36 
•15  28 
•15  22 

12  34 
12  41 

12  48 
12  56 

15  38 
15  31 
15  24 
15  19 

12  17 
12  26 
12  35 
12  45 

15  30 
15  24 
15  19 
15  15 

12  2 
12  12 
12  23 
12  35 

15  20 
15  15 
15  12 
15  9 

11  49 

12  0 
12  12 
12  25 

•  •  •  • 

•16  32 

16  32 
•16  31 
•16  26 
•16  18 

13  32 
13  35 
13  37 
13  37 

16  30 
16  27 
16  21 
16  13 

13  13 
13  17 
13  19 
13  20 

•  •  • 

190 

178 
158 
140 
120 

81 
73 
65 
56 

166 
146 
127 
111 

63 
57 

48 
40 

14  10 
14  13 
14  14 
14  13 

13  51 
13  55 
13  56 
13  55 

131 

118 

106 

93 

106 
95 
84 
73 

29 

Rumk.  1232 

30 
35 
40 
45 

13  24 
13  27 
13  33 
13  40 

13  23 
13  27 
13  33 
13  40 

•13  25 

•13  29 

13  35 

13  42 

•  •  •  • 
«  «  •  • 

•1338 
13  45 

14  8 
14  20 
14  30 
14  40 

14  11 
14  21 
14  30 
14  38 

14  13 
14  22 

14  30 
14  38 

14  16 
14  24 
14  31 
14  38 

85 
77 
71 
67 

78 
70 
64 
60 

71 
64 
59 
56 

67 

59 
55 

50 

Sept. 

0  Cancn 
6 

30 
35 
40 
45 

19  8 

18  58 

18  58 

19  1 

18  54 
18  50 
18  52 
18  56 

18  46 
18  45 
18  48 
18  53 

18  41 
18  42 

18  46 
18  52 

19  30 

19  50 

20  1 
20  8 

19  29 
19  44 

19  53 

20  0 

19  28 
19  39 
19  47 
19  54 

19  28 
19  37 
19  44 
19  49 

93 
68 
56 
46 

80 
61 
49 
40 

69 
54 
43 
34 

61 

48 
38 
29 

70 


*  Below  tho  horizon. 
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OCCULTATIONS  OF  STARS 

AND  PLANETS  BY  THE  MOON,  VISIBLE  IN  THE 

- 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Date. 
I860. 

Star'»  Name 

and 
Magnltnde. 

1 
1 

IMMERSION. 

EMERrtlON. 

ANGLE  FROM  VKRrtUC. 

h  m 
1  80 

LoDfl^tade 

h    b  m 
2    S  80 

b 
8 

Longitndo 

b  in    h    b  m 
1  SO    8    8  80 

b 
8 

b  m 
1  80 

Longitude 

b  lb  m 
8  |3  80 

h 

9 

17 
23 

I  Capricor. 

I  Aquarii 
4 

^Ceti 
5 

3d 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

h  m 
•16  38 
•16  17 
•16  6 

•15  58 

13  45 

13  54 

14  19 

h  m 
16  28 
16  11 
16  2 
15  55 

13  38 

13  58 

b  m 
16  13 
16  3 
15  56 
15  51 

13  38 
13  59 

b  ni 
16  1 
15  53 
15  49 
15  46 

13  41 

b  ni 
•16  38 

•  •  •  • 

b  ID 

16  46 
•16  57 

b  m 

16  53 

16  59 

•17  0 

•16  57 

14  12 
13  59 

b  m 

16  56 
16  59 
16  58 
16  54 

13  41 

•  •  •  • 

Star 

I's. 

24f 

207 

o 

222 

195 
172 

o 

205 

1  182 

153!  i42 
■  Star 

77;  2'».  , 

14  55 
14  45 
14  19 

14  39 
14  22 

132 

105 

Star 

110 
75 

15"  'w 

5. 

17  17 
17  0 
16  49 
16  46 

16  52 
16  32 
16  29 
16  30 

16  11 
16  8 
16  11 
16  16 

15  46 
15  50 

15  56 

16  5 

17  17 

17  42 

18  0 
18  6 

16  59 

17  36 
17  49 
17  55 

17  8 
17  27 
17  37 
17  42 

17  1 
17  14 
17  24 

17  29 

Star 

3'n. 

211 

188 

165 

230 
195 
172 
151 

IS 

169 
151 

m 

144 
135 
126 

113 

1 

25 

Ruiiik.1136 
6 

30 
35 
40 
45 

12  48 

12  55 

13  4 
13  15 

12  44 

12  52 

13  2 
13  14 

12  44 

12  52 

13  2 
13  14 

12  45 

12  53 

13  4 
13  16 

13  56 

14  6 
14  14 
14  21 

13'50 

13  58 

14  6 
14  12 

13  46 
13  52 

13  59 

14  4 

13  42 

13  48 
13  54 

13  58 

63 
58 
53 
49 

52 
47 
42 
36 

43 
36 
31 

35 
28 
23 
15 

25 

63  Tauri 
6 

30 
35 
40 
45 

17  27 
17  25 
17  28 
17  34 

17  3 
17  7 
17  13 
17  22 

16  44 

16  51 

17  1 
17  12 

16  30 
16  39 

16  51 

17  5 

18  47 
18  55 
18  57 
18  55 

18  31 
18  39 
18  41 
18  40 

18  14 

18  21 
18  24 
18  24 

17  57 

18  4 
18  7 

18  6 

195 
165 
140 
117 

167 
144 
121 

101 

117 

108 

94 

79 

74 
73 
68 
52 

25 

Rumk.1189 

30 
35 
40 
45 

20  6 
19  45 
19  35 
19  31 

19  49 
19  28 
19  20 
19  18 

19  24 
19  8 
19  4 
19  4 

18  53 
18  46 
18  46 

18  50 

20  34 

•20  50 

20  52 

20  50 

20  20 
20  37 
20  41 
20  40 

20  6 
20  23 
20  28 
20  28 

19  52 

20  7 
20  14 
20  16 

236 
197 
171 
147 

235 

197 
169 
146 

224 

191 
164 
138 

205 
175 
151 
129 

25 
26 
27 

Rumk.n92 

in  Tauri 
5i 

;^  Ononis 

30 
35 
40 
45 

30 
35 
40 
45 

30 
35 
40 
45 

19  53 

19  56 

20  7 
20  24 

12  36 

12  50 

13  13 

19  37 
19  42 
19  53 

19  18 
19  26 
19  40 

19  0 
19  12 
19  30 

21  13 
21  5 

20  50 
20  24 

13  24 
13  23 
13  13 

21  3 
20  56 
20  41 

20  49 
20  42 

20  29 

20  32 
20  26 
20  12 

151 

126 

97 

SUr 

4 

349 
SUr 

154 

127 

97 

2'ir. 

153 
125 

93 

145 
115 

7S 

12  40 

13  I 

12  48 

13  5 

12  59 

•  •  •  • 

13  17 
13  10 

13  9 
13  5 

12  59 

•  •  •  • 

352 
328 

30" 

337 

Star 

N. 

Star 

30"w.  1 

2'5. 

■   ■   ■ 

13  54 
13  46 
13  46 
13  49 

13  43 
13  40 
13  42 
13  47 

13  37 
13  37 
13  4] 
13  46 

•13  36 
13  38 
13  42 

13  47 

13  54 

14  15 
14  32 
14  45 

14  2 
14  19 
14  32 
14  43 

14  10 
14  22 
14  33 
14  42 

14  15 
14  25 
14  34 
14  43 

Star 

2'8. 

105 

90 

81 

110 
91 
80 
73 

93 
81 
73 
66 

84 
73 
65 
60 

27 

^  Orionii 
5 

30 
35 
40 
45 

13  51 

14  4 
14  22 
14  41 

13  53 

14  9 
14  30 

13  59 

14  22 

14  7 

a   •   •   • 

14  48 
14  49 
14  44 
14  41 

14  40 
14  38 
14  30 

14  33 
14  22 

14  24 

•  •  «  • 

8 

356 

336 

Star 

357 
342 

Star 
2'15 

346 

Star 
1'15 
"m. 
Star 

328 

15"K. 

"n. 

Oct. 
11 

B.A.C.  6561 
6 

30 
35 
40 
45 

9  54 
9  25 
9  16 
9  10 

9  12 
9  5 

8  58 
8  55 

9  54 
10  17 
10  21 
10  22 

9  56 
10  7 
10  11 
10  12 

Star 
I's. 
1% 
175 

•  •  ■ 

201 
177 
162 

5"s. 
179 
162 

148 

182 
162 
148 
136 

10  12 
9  52 
9  39 

9  48 
9  33 
9  25 

10  12 
10  31 
10  34 

10  20 
10  28 
10  29 

24 

ri  Orionii 

44 

30 
35 
40 
45 

16  50 
16  50 

16  54 

17  3 

16  29 
16  32 
16  40 
16  51 

16  U 
16  17 

16  28 
16  41 

15  57 

16  6 
16  18 
16  35 

18  22 
18  22 

18  18 
18  9 

18  3 
18  5 
18  2 
17  54 

17  43 
17  46 
17  44 
17  37 

17  25 
17  28 
17  26 
17  20 

172 

140 
112 

84 

151 
121 

95 
67 

87 
80 
63 
42 

49 
46 
35 

18 

27 

6  Cancri 
4 

30 
35 
40 
45 

17  34 
17  30 
17  31 
17  37 

17  19 
17  17 
17  19 
17  27 

17  6 
17  6 
17  10 

17  18 

16  56 

16  58 

17  3 
17  12 

18  49 
18  53 
18  53 
18  49 

18  30 
18  37 
18  38 
18  38 

18  15 
18  22 
18  25 
18  25 

18  3 

18  10 

■18  13 

18  14 

66 
61 
50 
36 

52 
46 
37 
27 

48 
37 
29 
18 

43 
32 
22 
11 

*  B«Iow  tbe  boriion. 
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OCCULTATION8  OF  STARS  AND  PLANETS  BY  THE  MOON,  VISIBLE  IN  THE 

TERRITORY  OF  THE  UNITED  STATES  WEST  OF  THE  MISSISSIPPI  RIVER. 

Star's  Name 
and 

. 

IMMKUSION. 

KMF.R8I0N. 

ANGLE  FROM  VKUTEX. 

Date. 

1 

Longitude 

Longitude 

Longitude 

Ifagnitade. 

I 

h  m 

h 

h  m 

h 

h  m 

h 

h  m 

h 

h  m 

h 

h  mi   h  II 

1^89. 

1  SO 

9 

»  80 

s 

1  SO 

S 

8  80 

8 

1  30 

0 

2 

3  80 

8 

o 

h  ID 

h  m 

h  ni 

h  mS   h  m 

b  m 

h  m 

h  m 

0 

0 

0 

Nov. 
11 

50  Aquarii 
6 

30 
35 
40 

11  2 
10  57 
10  42 

11  2 
11  17 
11  37 

S.3' 

30"8. 
218 
191 

11*20 
11  8 

•  •  •  • 

•  •  ■  • 

11  20 
11  35 

•  •   • 

Star 

Star 
2's. 

3'8. 

217 

•  •  •  • 

11  30 

■  •  •  • 

11*30 

45 

11  39 

11  14 

10  54 

10  36 

11  39 

11  48 

11  48 

11  45 

Star 
30"8 

211 

191 

172 

Y>^  Aquarii 

30 

14  51 

14  51 

S.2' 

45"s. 

12 

35 
40 

14  54 

14  »<2 

14  '54 

15  15 

15  6 
15  15 

•  •  • 

•  •  • 

Star 
213 

0"8. 

208 

228 
199 

•14  40 

14  35 

14  281 14  19 

•  •  •  • 

nS  13 

45 

14  27 

14  23 

14  18 

14  11 

•  ■  •  • 

•15  17 

15  18 

15  17 

•  •  ■ 

188 

182 

175 

21 

153  Gemin. 

30 

11  48 

11  43 

11  39 

11  39 

13  1 

12  52 

12  44 

12  38 

45 

36 

27 

18 

6 

35 

11  54 

11  50 

11  48 

11  48 

13  9;  12  58 

12  49 

12  41 

38 

28 

18 

8 

40 

12  3 

12  0 

11  59 

12  1 

13  13 

13  2 

12  51 

12  42 

30 

20 

9 

357 

45 

12  15 

12  12 

12  13 

12  19 

13  16 

13  3 

12  51 

12  38 

23 

10 

356 
Star 

338 

21 

16Geminor. 
6 

30 
35 

12  9 
11  56 

11  50 
11  49 

12  9 
12  37 

12  24 
12  37 

S.l' 
30"8 

«   •   a 

108 

15"8 

91 

96 
80 

12*28 

12*  9 

12  *28j  12  34 

40 

12  17 

12  5 

11  57 

11  52 

12  57 

12  55 

12  52 

12  49 

104 

89 

79 

70 

45 

12  15 

12  6 

12  1 

11  58 

13  14 

13  8 

13  3 

12  59 

93 

80 

71 

62 

22 

56Geiiiinor. 

30 

11  0 

10  56 

11  56 

10  57 

11  41 

11  43 

11  45 

11  47 

79 

68 

60 

52 

51 

35 

11  0 

10  58 

11  59 

•11  1 

11  54 

11  53 

11  53 

11  54 

64 

56 

49 

43 

40 

11  4 

11  3 

11  4 

11  6 

12  4 

12  2 

12  0 

12  0 

55 

48 

41 

35 

45 

11  10 

11  9 

11  11 

11  13 

12  12 

12  9 

12  6 

12  5 

47 

40 

33 

28 

Star 

Dec. 

14 

^Ceti 
5 

30 
35 

13  30 
13  13 

13  30 

13  58 

•  •  • 

•  •  • 

Star 
30"8 

•  •  • 

240 

2' 8. 

219 

•  •  •  • 

14'  5 

13  '41 

•  «  •  • 

14*  5 

14  i 

40 

13  51 

13  38 

13  20 

13  3 

14  38 

14  31 

14  23 

14  14 

210 

207 

199 

189 

1 

45 

13  39 

13  27 

13  14 

13  0 

14  43 

14  37 

14  29 

14  19 

183 

180 

174 

166 

16 

63  Tauri 
6 

30 
35 
40 

•  *  • 

Star 

30"8. 

165 

•  •  •  • 

•  •  •  • 

•  ■  •  • 

13  0 
12  40 

13  *6 
13  34 

*  •  * 

•  •  » 

Star 

0"8. 

•  •  • 

195 

•  ■  •  • 

•  •  •  • 

*  •  •  • 

13  42 

13*  6 

•  •  •  • 

13  42 

13  '40 

45 

13  29 

13  12 

12  54 

12  37 

14  23 

14  12 

14  0 

13  49 

192 

183 

168 

148 

16 

Ramk.  1192 

30 

15  47 

15  39 

15  28 

15  9 

16  35 

16  23 

16  9 

15  53 

212 

222 

227 

228 

35 

15  34 

15  24 

15  11 

14  54 

16  38 

16  31 

16  20 

16  7 

184 

190 

194 

192 

40 

15  26 

15  16 

15  4 

14  48 

16  37 

16  30 

16  21 

16  11 

161 

165 

167 

165 

45 

15  22 

15  12 

15  1 

14  48 

16  32 

16  26 

16  19 

16  9 

139 

142 

143 

141 

16 

Rumk.  1212 

30 

17  17 

17  11 

17  2 

16  52 

18  10 

18  11 

18  10 

18  5 

128 

137 

146 

152 

6 

35 

17  19 

17  12 

17  3 

16  53 

17  59 

18  1 

18  1 

17  58 

103 

113 

122 

129 

40 

17  24 

17  20 

17  9 

16  58 

17  24 

17  44 

17  46 

17  44 

Star 

82 

93 

102 

45 

17  17 

17  17 

15"K 

•  •  • 

•  ■  • 

Stnr 

4"5if. 

•  •  •  • 

■  •  •  • 

17 

m  Tauri 

30 

7  34 

7  29 

728 

7  29 

8  11 

8  14 

8  16 

8  18 

98 

85 

76 

69 

5i 

35 

7  36 

7  33 

7  32 

7  33 

8  26 

8  26 

8  26 

8  27 

86 

76 

67 

61 

40 

7  40 

7  38 

7  38 

7  39 

8  38 

8  36 

8  35 

8  35 

78 

69 

61 

56 

45 

7  47 

7  45 

7  45 

7  47 

8  49 

8  46 

8  44 

8  42 

73 

65 
Star 

58 

50 

18 

Y*  Orionis. 

30 

•  •  •  • 

8  38 

8  29 

8  25 

•    «  • 

8  38 

8  48 

8  57 

Star 

1'8. 

111 

94 

5 

35 

8  47 

8  31 

8  26 

8  25 

8  47 

9  0 

9  5 

9  8 

15"8 

104 

91 

81 

40 

8  37 

8  31 

8  28 

8  28 

9  13 

9  15 

9  17 

9  18 

103 

90 

81 

73 

45 

8  38 

8  35 

8  33 

8  33 

9  28 

9  27 

9  27 

9  27 

91 

82 

74 

67 

Star 

1 
19 

56Geminor. 

30 

20  25 

20  28 

20  33 

20  43 

21  10 

21  8 

21  2 

20  43 

175 

188 

204 

45"8. 

51 

35 

20  16 

20  16 

20  16 

20  18 

21  8 

21  7 

21  3  20  56 

156 

166 

180 

193 

40 

20  7 

20  6 

20  5 

20  3 

21  3 

21  3 

21  1  20  56 

139 

150 

160 

170 

45 

19  59 

19  57 

19  55 

19  51 

20  56 

20  57 

20  55 

20  52 

125 

133 

142 

151 

22 

34  Leonis 

30 

19  43 

19  36 

19  30 

19  30 

20  51 

20  41 

20  23 

19  52 

145 

155 

166 

177 

6 

35 

19  33 

19  23 

19  13 

19  5 

20  45 

20  36 

20  22,20  4 

126|  134;  1401  142  1 

40 

19  25 

19  14 

19  2 

18  52 

20  36 

20  29 

20  18  20  4 

109:  116  120  118  1 

45 

19  18 

19  7  18  55I 

18  44 

2<)  26 

20  20 

20  11 

J0_^ 

I  91 

;  97 

100 

99  \ 

*  Below  the  horiion. 
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